Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



r-^^. 



Sv^yv //^i 




K18D-094-982G 



5 - 



> -.» + 



.:^ 



-. *. 



'^ 



♦ -^ 



•m. 



* . 



: (. ". ■ tV'- '■ ' :. 



.• <.','■ t V. 



; < ■ ■ i\- 



THE 



ROLLO PHILOSOPHY. 



PART III. 



FIRE. 



BT THE 



AUTHOR OF THE ROLLO BOOKS. 



BOSTON: 
PUBUSHED BY OTIS, BROADERS, & CO. 

1843. 



BlfTXBXO ACCOllOINO TO ACT OF COItOBSSS, IR TBI TSAB 1849, B1 
T. H. CABTCK, IN THS CLXBX's OFFICB OF THB DISTRICT COUB' 
OF MASSACHUSBTTS. 



STEREOTYPED AT THE 
BOSTON TYPE AND STEREOTYPB FOONDRT. 



PREFACE. 



I 



,.. The main desi^i in view, in the discuasiona 
which are offered to the juyenile world, under the 
title of Thb ItoLLO Piiii,usoPHY, relates rather ta 
their efTect upon the little reader's habits of thiok- 
ing, reasoning, and obserralion, than to tlie ad- 
ditions they may make to his stock of knowledge. 
The benefit which the author intends that the 
reader shall derive from them, is an influence on 
the cast of hia intellectual character, which is re- 
ceiving its permanent form during the years to 
which these writings are adapted. 

The acquisition of knowledge, however, though 
this case a secondary, is by no means an unim- 
portant, object ; and the discussion of the several 
topics proceeds accordingly, with regularity, upon 
a certain system of classification. This classifica- 
tion is based upon the more obvious external prop- 
ntiea and relations of matter, and less upon those 
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which, though they are ttkore extensive and g^i« 
eral in their nature, and, therefore, more suitable, 
in a strictly-scientific point of view, for the foun- 
dations of a system, are less apfMurent, and require 
higher powers of generalization and abstraction ; 
and are, therefore, less in accordance with the 
genius and spirit of the RoUo philosophy 

As teachers have, in some eases, doae the 
author the honor to introduce some of the pre- 
ceding works of this class into their schools, as 
reading booksj d&c, considerable reference has 
been had to this, in the form and manner of the 
discussion, and questions have been added to facil- 
itate the use of the books in cases where parents 
or teachers may make the reading of them a regu- 
lar exercise of instruction. 
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CHAPTER I. 
SLOW COMBUSTION. 



i 



The way iij which it happened that Hol- 
lo's father first began to explain to him some- 
thing about the nature of fire, was this: It 
was one evening early in the autumn. Dor- 
othy was going away to visit one of her friends, 
and Rollo was waiting for Jonas to come out, 
Mid see the fire-flies, or lightning-bugs, as he 
called Ihem, which were flying about the 
yard. But Jonas did not come as soon as 
Rollo had expected, and so he went into the 
kitchen to see what had become of him. He 
found that, as Dorothy was rather late for her 
visit, and still had her kitchen fire to cover 




np, Jonas was just oiFering to cover it ap 
for her; so that she could go at once without 
any further delay. So Rollo came in, and 
stood by the kitchen hearth, to see Jonas 
cover up the fire. 

The fire had nearly burned out, but it had 
left quite a large bed of embers, and a few 
coals among them. Jonas took the long- 
handled iron shovel, which belonged to the 
kitchen fire, and with it he drew forward all 
these coals and embers, so as to leave the back 
part of the hearth bare. Then he took the 
tongs, and with the tongs he gathered out from 
tha hot ashes all the coals which he could 
find among the ashes, and put lliem back 
upon the bare place which he had made upon 
the hearth. He spread them evenly over it 
in a row against the back of the chimney, 

" What are yoa going to do, Jonas ? " said 
Rollo. 

" I am gouig to cover up a stick of wood," 
replied Jonas. 

So Jonas opened a small door which ted 
to a little wood closet by the side of the fire, 
and look out a short stick of wood, flat on 
one side and round on the other. It was a 
stick which was round first, but Jonas had 



SLOW COMBUSTION. 



11 



» 



t 



it it ia two. It was part of a great branch 

a tree, large enough to make a good log, 

titily Jonas saw that it would split easily, 

and so he had split it in two. The other 

half of it was still in the wood closet. 

" This is just the stick," said Jonas. 

"Why?" asked RoUo. 

"Why, the lower side is flat," said Jonas, 
"to he upon the coals, and the top is round, 
so that I can cover it all up the easier." 

So Jonas laid the stick down, with the flat 
side against the coals, and the round side 
outwards. Then with the great shovel he 
began to shovel the ashes and embers back 
it. He put all the hot embers iu first, 
then the ashes, and he tried to cover up 
<be stick entirely; but there was not quite 
ashes enough. One of the ends remained out. 

" There, Jonas," said Bollo, " now come." 
" said Jonas, " I must cover the stick 

m up." 

" O, that little end won't do any harm," 
said Rollo. 

" Yes," said Jonas, " because, when the 
stick bums down, that place would make a 
hole, and let too much air iu." 
: " Don't you want any air to gel in f " said 
:Sollo. 



"Very little," said Jonas, "I want a 
very slow combustion to go on until to-mor- 
row morning, and then there will bo a good 
bed of coals for Dorothy." 

" I d<Mi't see why you take so much pai;is 
to cover up a stick of wood," said Rollo. 
"You might light a fire with your tinder- 
box." 

" Snt it takes a great deal longer to make 
a good fire with a tinder-box, than when we 
have a good bed of coals." 

" Then take a friction match," said BoUo. 
" I can light a friction match in half a min- 
ute." 

" You can light the match, but not build 
a lice. It t^cs a Loi^ lime, with a match 
light, to get heat eiiough to set large sticks 
of wood on fire ; but with a bed of burning 
coats, wo can do it very soon," 

" You might have some sticks and sha- 
vings for kindling,'^ said Rollo, "and they 
will burn quick." 

"Yes," said Jonas, "but it is more trouble 
to preparo slicks and shavings every night, 
than it Is to cover up a stick of wood." 

While Jonas had been saying these things, 
be had taken mora nsbes from the asb-hole, 
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a^d had covered the stick over entirely. 
'He then put away the shovel, and was brush- 
*ing up the hearth, when RoUo, after stand- 
l a moment, as if in thought, said, — 
"JonaSj what do yon mean by coinbua- 

" Did I say combustion ? " rejoined Jonas. 
"Yes, you said you wanted slow combua- 
Uon." 

" Well, I meant burning. I want the 
wood to burn slowly all nighi," 

" Then why did not you say burning" 
'said Rolln, "so that I could understand you? 
I don't see where you get ail your learned 
'■Vords. I suppose it is out of some of youc 
*V>oks." 

'' Yes," said Jonas, " they call it combus- 
-«Km in the books that I read, but I don't 
know exactly why. I think there must be 
; some difference between combustion and 
^kurning, but I don't &now exactly what 
it is." 

"I mean to ask my father," said RoUo. 
"But do you expect that that stick of 
Wood will burn, Jonas?" continued BoUo, 
F^fUi a moment's pause, 

"YeB," said Jonas, "it will, burn slowly. 
2 



A littlo air will get through the ashes, so as 
just to keep it burning slowly. It is very 
dry." 

" Suppose that there could not any air get 
through at all ? " said Rollo. 

"Why, then," said Jonas, "it couldn't 
burn at all. It would go out. Sometimes 1 
have buried up a fire so deep in ashes that it 
has gone out, and then I iind nothing but 
black coals there in the morning, when I 
rake it open. That's the way they make 
charcoal." 

" How ? " said Rollo. 

But Jonas had no opportunity to auswer 
this question then, for they were just going 
out into the yard when Rollo asked it, and 
the attention of both the boys was altracled 
to the fire-flies. They, however, soon had 
looked at the fire-flies as much as they 
wished. Rollo tried to catch one, but he 
cotdd not. He would see a dash at a little 
distance from him, and he would run to the 
place with his cap in the air ; but, by the 
time that he got there, the fire-dy would of 
course have gone on to another place, though 
Rollo could not tell where, without waiting 
to see him flash again. Then he bad to run 
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again ; but before he got to this second place, 
the fire-fly would be gone again. One of 

, the fire-flies led him a zigzag chase, in this 
way, all around the yard, and finally flashed 

: at last just over the garden fence, so that 
Rollo gave up in despaJr, 

In the mean time, Jonas had gone to the 

- bam ; and now Roilo wont to see what had 
become of him. He found him shutting the 
doors up for the night, and then they both 
came back towards the house, and sat down 
upon the edge of the platform, under the 
piazza, and Rollo asked Jonas to tell him 
how they made charcoal. 

" Why, they only bury up wood, as I did 

' my log, lightly, bo that enough air can get 
in, until it is burnt through ; and then they 

■ cover it up tight, so that no air can get in, 
and so it goes out ; and when it is all cold, 
they open it, and find the heap is all black 
coals." 

" How big a heap Jo they make ? " asked 
Rollo. 

" 0, they make a very Iarg& heap, some- 
times," said Jonas ; " as big as this." So 
Jonas rose from his seat, and marked out a 

\ circle in the yard with a stick, which he had 
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in his hand, in order to show Rollo how 
large a heap they make, when they pile up 
vood for a charcoal bed. 

"And how high do they malie it ? " asked 
Rollo. 

"As high as fAa(," said Jonas; and he 
reached his stick up in the air as liigh as he 
could, to show Rollo how high the heap vras. 

" That must take a great deal of wood," 
said Rollo. 

" Yes," said Jonas ; " and when it is turned 
into charcoal, they get a great many toads 
of it." 

" How do they get ashes euough to covet 
it up?" asked Rollo. 

" O, they don't cover it with ashes," said 
Jonas i " they cover it with turf." 

"With turff " repeated Rollo. 

"Yea," said Jonas. "Turf is the best 
thing to cover the heap with. If they had 
ashes, it would be very troublesome to put it 
k on, and then it would be sliding down, and 
I letting the fue break out. But they cut 
I square pieces of turf, and cover the heap all 
I over with them very tight, and so only just 

r enough gets in to keep the fire slowly 
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" Slow «GSDbQ6tkMi? '^ said &0II0. 

" YaE^ dow oQoxibiiBtiaa," said Jodk. 

^Hoir do ytm set it en £re?^ adced 
AdUo. 

^I heiieve they leave a bole in die mid- 
die,'' said Joms, '^frosn the top dofwa to liie 
bottam, and tiben they pot the fire down 
there." 

^^ I wonder if I conldnt make a dtocrooal 
bed,'' said Rollo. 

^Tes," replied Jonas, ^^yoa mi^it inalDe 
alittle one, I sappoBR,^ 

'' How i^ould I do it ? " Baked Rollo. 

"Why, you migto take soane diy wood 
from the shed, and wheel it down the hue, 
ftod through legate, into the pastiBe. Theoi 
yon might take a spade, and cut upsoane tmf^ 
though that would be rather haid work far 
you." 

"I wkh you wo&ld eat the turf for me,^ 
said ftoUo. 

""WeU," said Jonas, ''pediaps I wifl. 
Then you most hollow oat a Iktle fimoe kx 
the Ifflie upat I make by takmg up the VloC, 
and make your pale of wood there, leading a 
hole in the msdde." 
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" How can I leave a hole ? " asked RoUo. 

" Why, you can take three short pieces of 
boaid, as long as you intend the height of 
your pile to be, and stand them up on the 
ground, so as to leave a three-«oraered space 
between them, and then pile yoiir wood 
around the three boards." 

" So I can," said Rollb. 

"Your wood must be small," continued 
Jonas, " or else you can't pile it very snugly 
ia a small pile. You had better take small 
round sticks, and saw them short, and lean 
them up against yoitr boards all around, and 
BO make a snug pile. After the pile is ready, 
you must bank up a little against the bottom 
of your heap with the looso earth, and then 
begin to put on th« turf. But that will be a 
nice busioeas." 

" Why ? " asked Rolio. 

"Because you must fit them carefully all 
around ; and, as the heap will be round, imd 
will grow smaller towards the top, square 
pieces of turf will not fit. You will have 
to cut them into shape with a knife. You 
can get an old knife lo cut them with, and 
so Gt them together. But you must fit 
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them together well, or the air will get in, 
and your heap of wood will blaze up, and bo 
it will be spoiled for charcoal." 

"I can make it tight," said Rollo, "I 
know. I'll shave away the sides of every 
turf, till it fits its place exactly." 

" There must be some air," said Jonas, 
"or else the wood will not burn at all. You 
must leave a few holes around at the bottom, 
to let a little air in, aud then you can plug 
Bome of them up, if you find the fire burns 
too fast." 

" Well," said Rollo, " I mean to make some 
charcoal some day. I'll get my cousin James 
to come and help me. I'll begm to saw up 
some wood for it to-morrow, 

"But, then, Jonas," he continued, after a 
moment's pause, "what good will the char- 
coal do me when I get it made ? " 

" O, I don't know," said Jonas j " I wasn't 
thinking of your getting any good from the 
charcoal. All the advantage would be, the 
pleasure of making it." 

" Isn't there any thing I can do with it," 
said Rollo, " when I get it made ? What is 
charcoal good for ? " 

" It makes a very hot fire. They use it 
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when they want a great beat. BlacksmitbR 
use it in their forges." 

" I wish I had a little forge," said Rnllo. 

" They use it to make gunpowder 
said Jonas. 

" How ? " said RoUo, 

" Why, they take some charcoal, and some 
sulphur, and some saltpetre, and pound it up 
together, and it makes gunpowder." 

" That's what I'll do with my charcoal," 
said Rollo, jumping up from his Beat, 
make some gunpowder. I'll ask my 
to give me some sulphur and saltpei 
I'll make some gunpowder." 



QUESTIONS. 
Whnl wss the condiUon of the Ere, on the erei 
WM left to Jonns to cover up ? DeKribe the ai 
which he made for covering up the fire. What was the ahope 
oTtliesliGkorwood^ WhjwasthurormcoDvcDleDtrorUie 
pillp08»? What plan did Hollo propose insleadof covering- 
ap the fire ? What objeotioa did Jonaa moke la tliis piftn .' 
Wh&l term djd Jonas use b> desi^ate the process which 
wouldgororwiird, dnrrDglhe niglil, under the luhea? What 
did he say that toniiastiOR meant ! Would an; uir at all ba 
necesBBTf for tlie slow oombtiabon ? Haw wu the nfccauTj 
air lo get acCEsa to the wood ? Why could not Rsllo catch 
llie Bie-Qici.' How did Joaks describe thcprncesB of mak- 
ing charcoal ? What did he eay Were Ihe use 
To which of then useadidR^Uuititendlaput hiicl 
If be should succeed in nuking any ? 
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LAMP-LIGHTING. 



RoLLO did not think to ask his father the 
reason why the philosophers use such learned 
language, or, as he expressed it, such liard 
words, for several days. Perhaps he never 
would have thought of it again, if his father 
had not happened to use the word combusti- 
ble one evening, which reminded him of the 
term combustion, which Jonas had used. 
The occasion on which his father used the 
word was this : — 

One evening, Rolio's mother was trying to 
hght a little lamp, to go into her bedroom 
for something that she wanted. There were, 
usually, in a little vase upon the inantel-piece, 
some lamp-lighters, which were long, slender 
rolU of paper, that RoUo had rolled up for 
this purpose. They were kept in this vase 
upon the mantel-piece in order to be always 
ready for use. But the vase was now empty. 
The last lamp-lighter had been used ; and &o 



Rollo^s mother folded up a small piece of 
paper, and attempted to light the little lamp, 
which she was going to carry into the bed- 
room, with that. 

But the wick would not take fire, and 
Rotlo saw that, while his mother was con- 
tiniiiDg her efforts to make it burn, the flame 
of the paper was gradually creeping up nearer 
and nearer to her fingers. At last, finding 
that there would soon be danger of burning 
her fingers, she wal ked across the room to- 
wards a window which was open, still 
endeavoring to light the lamp. But it was 
all in vain. She reached the window just 
in time lo throw the end of the paper out, 
and save her fingers from being burned. 

"Why won't it light?" said Rollo. 

RoJlo's father was silting upon the sofa, 
taking his rest after the labors of the day; 
and when he saw that the lamp failed of 
being lighted, he said, — 

"You will have to get a longer lamp- 
lighter, unless you liave got some Spirits of 
turpentine to put upon the wick." 

" Spirits of turpentine? " repeated RoIIo. 

" Yes." said his father. " In hotels, wliero 
they have a great many lamps to light, they 
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jhava a little bottle of spirits of turpentine, 
tfwith a wire running down into it ; and, when 
they take out the wire, a little drop of the 
Spirits of turpentine hangs to the end of it, 
jfind they touch this to the wick, and then it 
,Will light very quick." 

" Why, sir ? " asked RoUo. 
. "Because spirit of turpentine is very 
combustible, or rather inflammable." 
. "That means it will burn very easily, I 
imppose," said Rollo. 

" Yes," replied his father. 
1 " That makes me think of something Jonas 
fnid, which I was going to aslt you," said 
Jlollo. " He said that, in books, burning was 
Blways called combiistion, and I told him I 
Sieant to ask you why they couldn't as well 
fall it Imming." 

"I don't think that Jonas said exacliy 
tbat," said his father. 

"Yes, sir, he did," replied Rollo; "at least, 
I nnderstood him so." 

"It is true, no doubt," added his father, 
" that, in philosophical books, philosophical 
terms are very often used, instead of the 
common language which we ordinarily em- 
ploy." 



" Why are they, father ? " said RoUo. "1 
think tho common ^vords are a great deal 
easier to understand." 

" Yes," said his father, " but they are not 
precise in their signification. They are 
vague and ambiguous, and so philosophers, 
when they wish to apeak accurately, employ 
other terms, which have an exact stgoifica- 



KoUo looked perplexed. He did not ua- 
derstand at all what his father meaut. la 
the mean time, his mother had brought a fresh 
hundte of lamp-lighters from the closet, and 
had lighted her lamp with one of them, and 
was just going away. As she was going out, 
however, she said to her husband, — 
> "Please to wait a miuute, until 1 come 
back, for I should like to hear what you are 
going to say." 

*' Well," said he ; " and you, Bollo, may 
come and sit down by me, and I will explain 
it to you when mother conies back." 

So Rollo came and took a seat on the sofa 
by the side of his father, saying, — 

" Father, I wish you would have a bottle 
of spirits of tiirpenUne for us to light our 
lamps by." 
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"It is not of much advantage in a family," 
said his father, " where the lamps are hgiited 
in various parts of the house, and only a few 
in all to be lighted. But wiiere there are a 
great many, it is quite a saving of lime to 
p have a litlle spirits of turpentine to tip the 
tricks with. In an illumination they always 
touch the wicks so, and by that means they 
can light up suddenly." 

" But, father, why will the wick light a 
tpiicker? " 

" Why, different substances take fire at 
-Afferent temperatures. For instance, if you 
trcre to put a little heap of sulphur, and 
Miother little heap of sawdust, on a shovel 
together, and put them over a fire, so as to 
lleat them both equally, the sulphur would 
take fire very soon, but the sawdust would 
not unto the shovel was very nearly red hot. 
i So if you were to put oil in a little kettle 
over the fire, and spirits of turpentine in 
another kettle, and have the fire the same 

tnnder both, the spirits of turpentine would 
inflame long before the oil. There is a 
^reat difference in different substances, in 
i^ard to the temperature at which they 
teflame." 



" What do you mean by temperature, fa- 
ther 1 " said Hollo. 

" WKy, heat," said his father. 

" Then why don't you say heat ? " said 
RoIIo. 

His father laughed. 

" What are you laughing at, father? " said 
RoHo. 

"Why, that's the same question that you 
asked me at first, and I promised to wait till 
mother came before I explained it. So we 
will wait until she comes." 

They did not have to wait long, for RoUo's 
mother soon returned ; and she put out her 
lamp by means of a little extinguisher which 
was attached to the stem of the lamp itself. 
Then she sat down at the table, by the light 
of a great lamp which was burning upon it, 
and took out her wock. 

Rollo's father theu repeated to her what 
he had just been telling RoUo, namely, that 
different substances took fire at different de- 
grees of heat ; and lie said that it would be 
a very interesting experiment to take a long 
bon bar, and put a small quantity of several 
differoat substances upon it, in a row, and 
ihen heat the bar gradually, from end to end, 
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ill alike, uiitiL it was very hot, Euid so see in 
Vhat order the various substances would 
take jire. 

" I would have," said he, " phosphorus, 
Kilphur, sawdust, charcoal, saltpetre, oil, — 
we should have to make a little hollow in 
the iron for the oil, — alcohol, spirits of 
turpentine, and perhaps other things. The 
phosphorus would take fire first, I suppose, 
and then perhaps the sulphur, and others in 
•accession." 

"Well, father," said Rollo, "I wish you 
■would. I should like to see the experiment 
Tery much." 

" No," said his father, " I cannot actually 
try such an experiment as that. I could not 
get such a bar very conveniently ; and, if I 
bad the bar and all the substances, I could 
not heat the bar exactly equally. It coidd 
Hot be done very well, except in a chemical 
laboratory. But it woald be a very pretty 
experiment, if it could be performed." 

Is there a very great diiference," said 
Rollo's mother, " in the degree of heat 
Becessary to set fire to these different things ? " 
Yes," said Mr. Holiday, "I believe the 
diffecetice is very great. Phosphorus in- 
3* 



flames below the heat of boiling water, bnt 
it takes almost a red heat to set wood on fire. 
And iron will not take lire till it is white 
hot." 

"Iron? " said Rollo, with surprise. 

" Yes," said his father, " iron will take fire 
and burn as well as wood, if ynu heat it hot 
enough." 

" I never knew that," said Rollo, 

"The ends of the longs and of the an- 
dirons do not burn," said iiis father, "simply 
because the fire is never hot enough to set 
such a large piece of iron on fire. But if 
we heat the end of a bar of iron very hot 
indeed in a furnace, it will lake fire and burn ; 
and so, if we take a very minute piece of iron, 
as big as the point of a pin, a common fire 
would be siiflicient to heat that hot enough 
to set it on fire," 

" Well, father," said Rollo, " let us try it." 

"If we had some iron filings, we might 
sprinkle them in the fire, or even in the flama 
of a lamp, and they would burn." 

" I wish I had some filings," said Rollo. 

" Yes," said his father, " they burn beauti- 



fully." 



" How can I get some ? " asked Rollo. 
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" You can get some at a blacksmith's 
riiop," said his father, " The fihngs com- 
monly accumulate behind the vice, and you 
can get plenty of them there. The next 
time you go by a blacksmith's shop, you had 
better go in and ask him to give you some." 

" Wellj" said Rollo, "so I will." 

"And now do you understand," said his 
^ther, " why it is that you can light a lamp 
more easily when there is a little spirit of 
turpentine on the wick ? " 

"Yes, sir," said Rollo. "The spirit of 
turpentine need not get so hot before it 
catches fire, and so you don't have to hold 
fte lamp-lighter so long, and bum your fin- 
gers." 

" Will oil always take fire when it gets to 
n certain degree of heat!" asked RoUo's 
mother. 

" Yes," said his father, " I suppose so." 

" And yet," said she, " the lamp seems to 
take fire much more easily at some times, 
than at others." 

"Yes," said Mr. Holiday, "that is true. 
If the wick is cut square across, and rises np 
only a very little way above the tube, it is 
yery difficult to light it, because the tuba 



itself fflid the oil below keep the upper end 
of the wick cool. It is very hard lo heat it, 
in that case, hot eoough to set it ou fire. 
But if the wick projects considerably out of 
the tube, then it is out of the way of the 
cooling influence of the metal, and you 
heat [he upper end more easily." 

'■ I never thought of that," said RoUoi 

"That is the operation of it," said 
father. "And if you push the wick open a 
little, so as to separate some of the fibres of 
it from the rest, then it will take fire more 
easily still; because the small part which 
is separated, is more easily heated up to the 
necessary point, than it was when it was 
closely in contact with the rest, and so kept 
cool by it. Tliat is tbe reason why a thin 
■shaving takes fire so much more easily than 
the outside of a large piece of wood. The 
outside of a targe piece is kept cool by the 
parts of the wood behind it, which touch it, 
while the shaving is heated through very 
■oon." 

"I didn't kiiow thai before," said Rollo. 

"In the cities," continued his father, "the 
iamp-lighters, that trim and light the GtrHf 
lamps, always cut the wick off, when 
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Htn the lamps, in a slanting direction, so as 

9 leave a point of the wick projecting up on 

J Bide. This point will light very easily, 

r it stands by itself, somewhat apart from 

B rest, and so is not kept cool by the rest 

of the wick. Then, when they put in their 

great blazing torch, it heats this point to the 

degree necessary to inflame the oil very 

■ ■ BUy. 

" There is one thing more I want to tell 
, and that will be all I have to say about 
mpa to-night ; and that is, to explain to you 
! philosophy of putting them out. You 
t understand that two things are neces- 
to carry on combustion or burning, 
st, there must be air ; and, secondly, the 
■ burning must be kept above a certain 
fegree of heat. Now, if you either suddenly 
hut off the air from the substance that is 
tiing, or suddenly cool the substance, it 
1 go out. For instance, the wick, — you 
lave to heat it to a certain degree before it 
rill take fire. Now, if, after it is burning, 
sou suddenly cool it below that degree, it 
rill go out ; or if you shut out the air from 
'f then it will go out ; for it cannot burn un- 
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less it continues hot, and unless it continues 
to have a supply of air. 

'' Now, when we blow out a lamp, we stop 
the burning by cooling it. The cool air 
which we blow against il, suddenly cools 
the upper end of the wick below the point 
of combustion, and so it goes out. Ou the 
ether hand, when we put it out by an ex- 
tinguisher, we slop the burning by means of 
shutting out the air. Either mode will stop 
the combustion." 

"And how is it when we put on water? " 
Bsked RoUo's mother. 

' Why, that is somewhat difl'erent from 
•ilher," said Mr. Holiday; "or ralher it la 
Iboth combined. There is something very 
curious in the operation of water upon firet 
that I must explain some other day, for n 
it is time for RoUo to go to bed." 



(lUSSTIONS. 

What waa the difficulty in liglitjng the lunp, a> (leacribcd 
tn the beginning oT this cbBplei P Wliat luellioil dlil Mt. 
Holiilif my was toinetiinea iula|iti?d in Imtela to mak* 
1h« lamps ligbl quick ? Whjr would UiB i 
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light mors eully? What qupstiDii did Ridlo &ak hi> 
ftlher ID respect to the use of philosophicai language? 
Whj did not his Rither answer the question imniediitelj I' 
Do all Bubatancea take lire at the aajne temperature ? Wbat 
■ubatancea lake fire witli the leaat degree of heal? Wlist 
experigient did Mr. Holiday describe whicli tie said would 
show this Tery dietinctly ? "Wbj oould not he pcrTorm 
th» eiperinipnl ? Will iron bum ? Why do not bars of 
iron bum in a common (ice P How did Mr. Holiday pro- 
pose In show that iron would burn ? How did he propose 
ihtX Hollo ahonld get some iron filings ? 




CHAPTER III, 



BURNING IRON. 



When Rollo went out into the kite 
that evening to get his safely-lanipi — ti 
one which he usually look to go to bed,— 
he fouud Jonas sitting at the kitchen table 
reading; and, while he waS lighting his lamp, 
he asked Jonas if he wonlJ not get him some 
iron filings the next time he went near any 
blacksmith's shop. Jonas asked liim what 
he wanted of iron filing, and he said he 
Wanted them to bum. He then repeate d to 
him what his father had said in reaj)© 
the combnsllbility of iron. 

I can make iron filings enough ( 
experiment in five minutes," said Jonas. | 

"How i" said Rolio. 

" With a file," replied Jonas, 

"Well," said Rollo ^ and without wd 
to hear any thing fmfher, he ran buck I 
pallor to ask his mother to let him i 
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long enough to see Jonas make a few iron 
filings, to try the experiment. 

" Won't it do as well to-morrow morning ? " 
Etsked his mother. 

" The ficiiitillations will look brighter in 
the evening," aaiti Mr. Holiday. 

" Very well, then," added his mother, "go; 
■ End, if Jonas succeeds in his experiment, ask 
' him to send some filings in to us.'' 

So Rollo went out to find Jonas again. 
Jonas was gone. Dorothy said that ho had 
gone after a file. In a few minutes, he re- 
turned, with a file in one hand, and a large 
iron spike in the other. 

" What is the spike for ? " asked Rollo. 

"Oidy for a piece of iron to file," replied 
Jonas. So saying, he took a small piece of 
paper out of a drawer, and laid it upon the 
table. Then he rested one end of the spike 
upon the paper, and, holding the other end in 
his hand, he filed it several times in such a 
way, that the filings fell down upon the 
paper. 

" What fine filings ! " said Rollo. 

"Yes," said Jonas; "the file is almost worn 
out, and it does not cut very well." 



L 



Rollo looked upon ihe paper, There ven 

I quite a number of small black points npou il, 

I Eke grains of very fine sand. Jonas thou 

I took up Ihe paper carefully by the two sides, 

I bending the two sides upward at the same 

I time, to keep the filings in the middle of the 

I paper. In this way he raised the paper 

I'Rbove the lamp, which was upon the table 

I tefore him, and then, holding it in an inclined 

I position, he let the sand slide down into the 

^ flame of the lamp. To Rollo's surprise and 

delight, it produced a column of sparkles 

rising up from the flame, which were of the 

greatest brilliancy and beauty. 

"Yes," said Rollo, "they bum, they 
V bum most beautifully. File me some more, 
I'lonaa, and let me carry them in and ehow 
frthem to ray mother." 

Jonas accordingly filed some more filings, 
land Roilo went in with them very eagerly, 
1 1o show to his mother. 

" Just look," said Rollo ; and so saying, he 
L held the paper over the lamp in such a man- 
s to let the filings slide down into the 
5 JHBt as Jonas had done. The experi- 
seeded perfectly well, as it 



IN. S9 

" So you see that it will bum," said Mr. 
Holiday, " if you heat it hot enough," 

" If you make it small enough, you mean," 
said Rollo. 

" I suppose the smallness of the particles is 
«f no consequence," replied his father, "ex- 
cepting to make it easier to heat them." 

"Why, father," said Rollo, " I might put 
the end of a knitting-needle in the lamp, and 
I don't see why it wouldn't become as hot 
as one of the iron filings." 

" Because," said his father, " a part of the 
ieat would be conveyed away through the 
It nit ting-nee die towards yoiu: hand, and that 
would keep the end which was in the flame 
cooler." 

" Would it, sir 1 " asked Rollo. 

" Yes," said his father. " The heat moves 
off very fast in such a case. You know, if 
you take a pin between your fingers, and 
hold the head of it in the lamp, the heat will 
almost immediately move along the metal, so 
as to heat the end that you are holding, and 
bum you." 

" Yes, sir," said Rollo ; " I have got burned 
.*o, very often." 

" And of course much more heat would be 



conveyed away when the mela] was as thick 
as a knitting-needle." 

" Well, father," said Rollo, " suppose a 
piece of the knitting-needie was broken off, 
and made so small that it could all be in the 
flame ; then would it bnrn ? " 

" How could you keep it there ? " asked 
his father. 

" Why — I don't know," said Rollo, hesi- 
tating. "Couldn't we contrive some way to 
keep it there ? " 

" I don't know of any way." 

" Couldn't we put it on the end of the 
wick?" asked Rollo. 

" Ves," said his father, " perhaps we 
might ; but then the end of the wick is 
cool, BJid that would cool i(." 

"O father," said Rollo, in a lone of great 
surprise, " the end of the wick cool, when it 
is right in the middle of the blaze I " 

"I mean," rephed his father, "that it is 
cool compared with the heat necessary for 
inflaming the iron. It would feel very hot 
to your fingers, I have no doubt, for it is 
filled with boiling oil. But then even the 
heat of boiling oil is less than that necessary 
to inflame iron ; and bo (he contact of the 
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wick with such a piece of iron as you pro- 
pose, would keep it cool, or rather keep it 
from getting hot enough to take fire." 

"Suppose there was any way," said Rol- 
lo's mother, " of suspending a piece of iron 
as large as the end of a knitting-needle in 
the lamp ; do you think it would take fire ? " 

"No," said Mr. Holiday, " I don't think it 
would bo heated hot enough. For some 
reason or other, I don't understand exactly 
what, a large piece of iron cannot be heated 
very hot in a small fire, even if the fire 
entirely covers it. I don't think that any 
fragment of iron much larger than one of 
Jonas's filings, could be heated in a lamp so 
as to take fire. But it could be heated hot 
enough iu a forge. The end of the iron 
which a blacksmith heats, is often in a state 
of combustion when he takes it out of the 
fire," 

"There, now, father," said RoUo, "you 
have not explained to me yet about combus- 
tion and burning." 

"No," said his father; "we had almost 
forgotten that. I will explain it now. It 
will only take a few minutes. Let me see — 
I began to tell you, didn't I ? " 
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"Tea, sit," said RoUo ; "but I coaldnt 
oaderstand very well." 

"I was telling y^ou that ihe language 
which we use in common conversation, is 
not precise. It is often ambiguous." 

" What does that mean, sir ? " said Rollo. 

" Why, language is ambiguous when it 
lias two meanings," said his father. " For 
instance, the word bitming is used in con- 
rersatton to express two or three very dif- 
ferent things. If you put your finger upon 
hot iron, you say you have burned it. Burn, 
in that case, is the name of a painful feeling. 
But if you say you burned a piece of paper, 
you mean that you put it into the fire, and 
allowed it to be consumed, la that case, 
burning, instead of being the name of a pain- 
ful feeling, is the name of a peculiar process 
by which the paper is consumed and de- 
stroyed. Thus the word burn is used to 
denote two very different effects. In fact, it 
it is used in other senses besides these." 

" What others, sir ? " asked Rollo. 

" Why, when we say that a little girl was 
oot in the &uo, and burned her face and neck, 
we do not mean that her face and neck were 
consumed, or that they felt a painful sbobu- 
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tion, — but that the skin was reddened by 
the sun's heat. So, when we say that the 
grass was all biirned up ia the drought, we 
mean that it was dried and withered. Thus 
burned and burning are used to denote a 
great variety of effects produced by heat, 
which effects are very different from each 
other in their nature. So that, you see, when 
we, are going to speak philosophically of that 
fjeculiar process by which bodies are actually 
id by fire, it becomes necessary to 
liave some term to denote that process alone, 
and not all the other kinds of burning. 
Now, the word the philosophers use for this 
purpose is combustion. The burning of a 
stick of wood upon the fire is combustion ; 
but the burning of your finger against a hot 
iron is not combustion, and the burning of 
bricks in a brick kiln is not combustion." 

"Nor the burning of the grass in the 
Aought," said Rollo. 

L "No," said his father. "Thus you see 
'that combustion is a term of precise and 
definite meaning; it denotes a particular 
process, and that alone. But burning is a 
vague and ambiguous term. It has a great 
y meanings, or, rather, it stands for a 



great many different effects, very mnch nn^ 
like ia tbeir character. In fact, they seem to 
bo alike in no respect, except that they are 
all produced by heat." 

" Yes, father," said RoUo, " I understand," 

" Sometimes," added hia father, " the 
word used iu common life doesn't mean 
eDough, instead of meaning too much. For 
example, there is the word freeze. What is 
the meaning of the 'vrord freeze ?'' 

" Why, it means," said RoUo, — " fireeze 1 
— it means — water turning into ice." 

"Tes," replied hia father; "when water 
is cooled below a certain point, it becomes 
solid. It is just so with lead. Metled lead, 
when it is cooled below a certain point, be- 
comee solid. The hardening of the mdted 
lead tnlo solid lead, and the hardening of 
water into ice, as they cool, seem to be phe- 
nomena of precisely the same character, and 
yet the word freeze applies only to one. 
We say the water freezes, but we can't say 
the lead freezes." 

" Why not, sir ? " asked Rollo. 

'' Because it is not the customary use of the 
word. If we use the terms of common life, wv 
must use them as they ate customarily | 
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or we shall not be understood. Freezing, 
therefore, will not answer to express all cases 
of the hardening of a liquid by cold, because 
that is a term which is only applied, to a few 
of the cases. Now, philosophers want a term 
'Lyrbich will apply to all the cases of the same 

|.'" And what is their word ? " asked Rollo. 

. " Congelation," replied his father. 

. " Congelation ? " repeated Rollo. 

" Yes," said his father. " When water 
becomes ice, the philosophers say it congeals. 
So when lead hardens in cooling, they say it 
congeals. Different substances congeal at 
very different degrees of heat. If we had 
melted iron and melted lead, equally hot, 
and let them coo! together, the iron would 
congeal first ; and if they continued cooling, 
by and by the lead would congeal. Water 
would remain liquid long after lead would 
congeal ; but if it was placed where it would 
grow colder and colder, the temperature 
would at last reach the point where water 
would congeal too. But whatever the liquid 
is, and whatever the point is at which it 
changes from a liquid to a solid form, it ij, 
Lnlled congealing." ^ 



"And the word Jreezing, then, is 6nly 
used in respect to water," said Rollo's 
mother. 

" Why, yes," said Mr. Holiday ; " we 
speak of other things freezing beside water, 
but it is only such things as become solid 
under great degrees of cold. We say ink 
freezes, and oil, and if it were cold enough 
to freeze brandy, or mercury, we should say 
they were frozen. But substances that hard- 
en when they are not very cold, as lead or 
wax, are not said to freeze. 

" Thus you observe," continued Rollo's 
father, "in common language words are not 
used in a preciso and definite manner. 
Their meaaiog is determined by the out- 
ward and visible effects that we see, and not 
by the real nature of the causes. Thus a 
great many different effects are called bvrn- 
ifig, in common language, because they are 
all effects produced in various ways by heat. 
But the terms used by philosophers ai-e defi- 
nite and precise, each one being confined to 
one specific process or phenomenon." 

" Father," said Rollo, " I want to see the 
iron hVuigs burn again, and I'm going 
ask Jonas to file a few more." 



BURNING IHON. 



47 



" Very well," said his father. 

So Rolln went out to get Jouas to make 
liim some more filings, and Joiias did bo. 
Presently Rollo returiLcd bringing the paper 
in very carefully, with the filings upon it. 
He put thenj down upon the table, and his 
father contrived, by bending the paper in dif- 
ferent directions, to gather all the filings to- 
gether into the middle of it, aad then, with 
the point of his penknife, he took up a few 
of the filings at a time, and let them drop 
upon the flame of the lamp. The burning 
of the filings produced, as before, the most 
brilliant scintillations. 

" What bright sparkles 1 " said Rollo. 

" Yes, it is very inflamnaable indeed," said 
his mother. 

Here Mr. Holiday dropped more filings 
upon the flame, from the point of his knife. 

" Does inflanvmable mean," continued his 
mother, " that a thing takes fire easily, or 
that it burns with a great flame when it does 
take fire ? " 

"I don't know," said Mr. Holiday; "I 
never thought of that distinction. Some 
things take fire very easily, but don't make a 
great flame. There's sulpliur, for instance ; it 



takes fire before it gets very hot, bat ft biims 
with a very small and faint flame." 

" Lot lis try it, i'alher," said Bollo. 

" We caji'l try it very well, because there 
is DO fire. I suppose the fire in the kitchen 
is covered up. But if there was a fire, imd 
we were to put a little sulphur upon a shovel, 
and a small piece of paper by the side of it, 
and hold them over the fire, we should "fiod 
that the sulphur would take fire before the 
paper would even begin to be scorched ; but 
it would make ouly a very small blue fiame. 
The paper would not tnke fire nearly as 
easily ; but we should find that, when it 
did take fire, it would make a much larger 
and brighter flame." 

•'I wisli you would Ity it, father," said 
Rotlo; "you can uncover the coals in the 
kitchen, and find fire enough." 

" Well," said his father, " I will." 

His faiher accordingly rose from his scat, 
and asked Rollo to go into the kitchen, and 
get the shovel, and bring it to the medicine 
closet. Whili; Rollo was gelling the shoivel, 
his lathcf went lo the closet, and look down 
n little jar half fdled with sulphur. When 
Rollo brought liim the shovel, he took out a 
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ttle of tlie sulphur upon the point of his 
I, and laid it upon the shovel. He also 
"took a small piece of paper, and laid it upon 
the shovel by tfie side of the sulphur. Rollo 
then led the way to the kitchen, followed hy 
his father with the shovel ; Eind his mother 
came behind. 

They opened the coals a little, and placed 
the shovel upon them. Jonas and Dorothy 
looked on with great interest, wondering 
what they were going to do. The sulphur 
began to melt almost immediately after the 
shovel was placed upon the coals; and, in a 
very short timCj Rollo observed a faint blue 
fiipot on the place where the sulphur had been 
ing. 

"There," said his father, "see what a 
nail flame." 

"Yes," said Rollo; "it is nothing hut a 
little blue spot." 

" And the paper is just as whole and white 
ever it was." 

"Let us wait till the paper gets hot enough 
to burn." 

" I don't think il would ever get hot 
lough to burn," replied Jiis father, "over 
[ch a fire as that. I must light it in the 



lamp," So he waited a few minutes iinti! 
the sulphur was entirely consumed, for he 
said that he did not wish to have any of the 
ftimes get into the room ; and theo he 
dropped the paper off from the shovel down 
upon the hearth, and Rolio picked it up. 
His father lighted it iu the lamp, and then 
placed it upon the sliovel to see it burn, in 
order that Rollo might compare the magoi' 
tilde of the Same which was produced, with 
that of the sulphur. Of course, such a small 
piece of paper did not make a large flame, 
but it was four or Ave times as large as that 
produced by the sulphur. 

" Now, the question is," said Mr. Holiday, 
" which is most iuflammable, — the sulphur, 
because it inflames most easily, or the paper, 
because it makes the greatest flame when it 
does take fire ? " 

" I should think the paper," said Rollo. 

" There is alcohol," said Mr. Holiday, 
' "which takes fire very easily, but it bums 
with a very pale and light flame. Oil must 
bo heated much hotter before it will bum; 
but, wheu it does bum, it gives a large and 
bright flame; so that oil is good for lamps, 
it gives so much light when it burns. 
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" Spirit of turpentine," continued Mr. 

Holiday, " inflames easily, and bums brightly 
r too. So does phosphorus." 
•* "What is phosphorus? " said RoIIo. 
•* " Why, it is a substance that burns very 

easily. It looks like wax, but it burns very 

easily, and with a very bright flame indeed. 

It takes fire before it is as hot as boiling 

(Tater." 
" I wish I had some phosphorus," said 
3u>llo. 
* " They keep it at the apothecaiiea'j some- 
ttmes," said his father. 
"I wish you'd buy a little, father," said 
Rollo, " and bring it home, and let me see 
it burn. Does it cost much? " 

"I doii't know," said his father, "how 

(much it costs. Only it is troublesome to 
keep it. It must be kept under water." 
"Why, sir?" said Rollo. 
■ " To keep it from taking fire. Even the 
tan shining upon it would heat it hot enough 
ft» set it on fire." 
" O father ! " said Rollo. 
" Yes," said his father ; " and so, for safety, 
ttey make it in the shape of sticks, and keep 
it in a phial filled with walcr." 
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"Well, father," said Rollo, "I wish you 
woiUd get a little in a phial, and let me put 



e of i 



upon a paper 



1 the sun, and let 



f 



me see it catch £ 

"I'll think of it," said his father, "next 
time I go into town. But phosphorus, you 
see, is certainly very inflammable, because it 
takes fire very easily, and bmiis brightly too. 
But I don't know which would be said to 
be most inflammable, sulphur or resin ; for 
instance, sniphur inflames the quickest, but 
resin will make a) together the greatest 
blaze." 

"I should think the resin," said Rollo. 

" We can't tell by reasoning about it," 
said his father ; " it depends on the usage of 
the word. We will go into the other room, 
and look in the dictionary," 

So saying, they all went into the parlor 
again, and looked into the dictionary, to 
learn the precise meaning of the word in- 
Jlammahle. The definition given was, " ea- 
sily kindled into a flame." 

" Then," said Mr. Holiday, " if this defi- 
nition is correct, the sulphur and tlie alcohol 
are most inflajomable, because they are most 
easily kindled." 
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Just then the clock struck, and RoUo's 
" mother said, — 

" Why, Rollo, it is half an hour past your 
tliedtime." 

f" So Rollo bade his father and mother good 
night, and went out into the kitchen once 
more to get his safety-lamp, to go to bed. 
He slopped, however, a moment, as he was 
going out of the door, to say, — 

" Now, father, be sure and not forget to 
feuy me some phosphorus." 



QUESTIONS. 

Whit did Jonuii Btty when Rollo told lilm abnut burning 
ifbe iron filings ! How did he make the filinga .' Did the 
•iperiment of burning them succeed f Why will not a luge 
^^ece of irou bum iu the Same oT a kmp ? What did Mr. 
'JBolidity sny to Rollo's proposal to hold the end of a knh- 
Img-necdle in the lamp ! Why will not the terms iliat ore 

vie ? What is the meaning otambiguovs ? What are the 
'riSfierent meanings of the word frum^ What is the di&r- 
belween the words frttxe and amgcal in respect lo 
extent oftheii meaning? What question did Holla's 
mother ask, in respect to the meaning of the word in- 
XjUimmahleT What did Mr, Holiday say? What eiperi- 
jiUent did he perform to illustrate the two meaningaF 
&0W wafl the question si laal decided ? 



CHAPTER IV. 



FIRE IN THE PASTURE. 



A rEW days after Rollo's father gave faim 
the instructions on the subject of combustion 
which are contained in the last chapter, Rol- 
lo saw Jonas going across the yard about the 
middle of the afternoon, with a lantern in 
his hand. Of course Rollo called out to him 
with the usual question in such cases, — 

" Where are you going, Jonas ? " 

" I'm going out into the pastiu* to set 
some heaps on fire." 

"Well," said Rollo, "and I'll go too." 

Rollo ran into the parlor to ask his mother 
if be might go too. He happened to meet 
his father just coming in at the front door. 
He accordingly asked him instead. 

" Yes," said his father, " but I'm rather 
afraid to have the heaps set on fire this after- 
noon. I am afraid that the iire will run." 

" Run? " repealed R0II0. 

" Yes," replied his father. " Teil Jonas 
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he must be very careful not to let the fire 
get away from him." 

Rollo ran off in pursuit of Jonas. When 
he got to the back yard again, he saw Jonas 
going down the laiic, almost out of sight. 
m "JonasI " said Rollo, calling out as loud 
H^as he could, "Jo — nas! " 
^P- So saying, he ra^i off after him. He clam- 
bered over the great gate which led into the 
lane, because he thought that he could cHmb 
over it quicker than open it. As soon as he 
leached the ground on the other %ide, he ran 
^lOB, calling out, — 
"Jonas! Jonas ! " 

But Jonas did not seem to hear him. At 
■ny rate, he did not stop. On the contrary, 
<|tollo was himself stopped, by hearing a 
Voice behind him, as if near the house, 
iBBlling,— 

"Rollo! Rollo!" 

Rollo turned to seo who it was. It was 
itis cousin James, who was running towards 
him with all speed. Rollo waited for him 
to come up. James tried to open the gate, 
bnt could not. 

" Climb over," said Rollo. 



the place where Rollo was standing, and the 
two boys walked on together. James said 
that he had come to play with Rollo that 
aAemoon. Rollo said ihai he was very glad, 
and he told James that he and Jonas were 
going to make some fires in the pasture. 

The heaps which Jonas was going to set 
on fire, were heaps of decayed wood, consist- 
ing oF old stumps, logs, and roots, and otlier 
rubbish which he had gathered up from the 
ground and piled np in the pasture some 
weeks befoA. By b^ing left in heaps, so 
that the sun and air had free access to them, 
they hnd become thoroughly dry, and were 
all ready to burn with a touch. There were 
not a great many of the heaps, for it was 
only a email part of the pasture which had 
such logs and stumps left in it. The place 
was on the side of a deep dell, with a brook 
flowing through the middle of it at the bot- 
tom. Rollo and James crossed the brook 
upon a log, and then ascended the steep side 
of the hill, among the heaps which Jonas 
was burning. 

Jonas had set two heaps on fire, and was 
just putting a burning brand into the third 
heap. Rollo and James wanted Jonas to let 
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them set the heaps on fire. He told them 
that they might; and the boys accordingly 
went to work, taking brands from the heaps 
fhich were aheady burning, and carrying 
lem to the others. The heaps were not 
only very dry, but quite hot, on account of 
the influence of the rays of the s!m beating 
upon them ; and, besides this, there was a 
fresh breeze blowing, which made the fires 
bum up very fiercely. The fires which had 
been first made soon became so hot, that the 
Iwys could not get near them te take any 
from them. 
Thus they went along from heap to heap, 
setting them on fire, only Jonas succeeded in 
setting them on fire much faster than James 
and Rnllo. Jonas looked around at them at 
one time, and he found them endeavoring to 
kindle a fire at a large heap which had been 
built up around a tail stump. The stump 
was twice as high as Hollo's head. RoUo 
and James were kneeling down upon the 
ground, and blowing the end of the brand, by 
which they were trying to kindle the fire. 
But they did not succeed. Instead of that, 
.^ifl wind blew the smoke into theii faces. 
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"Make the fire on the windward side," 
said Jonas. 

" Which is the windward side ? " said 
James. 

" The side that the wind blows against," 
replied Jonas. 

"Yes," said Rollo, speaking to James, 
" we have got our fire on the wrong side. 
Let tis move it round to the other side, and 
the wind will blow it tor us." 

So they took up their brands, and put them 
upon the other side of tlie heap. The wind 
fanned Ihem a little, but did not make them 



" Just put some dry pieces on," said Jonas, 
" and leave them. As soon as they get heated 
a little, they'll blaze." 

The boys followed Jonas's direction, and, 
after putting a few dry pieces upon the 
smoking brands, they left this heap, and 
went to another; though they had iirst to go 
back to one which was on fiie, and get some 
more brands. 

" How do you set them on fire so fast, 
Jonas? " said Rollo. 

"Why, I dou'i stop to watch them," said 
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Jonas, "to Bee them burn. I put a brand 
down upon the windy side of the heap, and 
then cover it with dry pieces, and leave it, 
and let it burn up in its own time. It wilt 
bum as soon as it has time to get heated." 

"Yes, James," said Kolloj "ray father 
explained it to me. When wood gets heated 
above a certain point of heat, it takes fire. 
Sulphur takes fire before it gets heated so 
hot." 

"O Jonas," said RoUo, "why didn't you 
pile np this heap ? " 

Rollo had come to a place where there 
was a long log lying upon the ground, broken 
to pieces and decayed, and near it several 
fragments of roots and stumps scattered 
around. 

" 0, come away, come away from there, 
Rollo," said Jonas; "there is a wasp's nest 
there. 

Rollo and James ran off back towards 
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"A wasp's nest ? " said James. 
"Yes," said Jonas. " I began to pile up 
that wood, and heard a buzzing under the 
, 4qg; and I looked down, and saw some wasps 




the 



about a hole. We must bum tip 



wasps 



Rollo, '* come and do 
now." 

Jonas was coming lo bum up the wasp's 
Dcst : but, as he was passing along towards it, 
hisatlculiou was suddenly arrested at seeing 
lliai the 6ame5 from one of the fires were 
beginning to spread rapidly upon the ground. 
There was quite a large circle in the grass, 
which had been burned over and blackened, 
and, at the outer edges of it, the Sames were 
still spreading rapidly, — driven by the wind. 

" Look ! look ! " said Jonas ; " our fire is 
niniiing." 

"Yes," said James; "it is burning up all 
llio grass." 

Jotiaa ran lo the edge of the circle, and 
bf^gnu trampling upon the flames, to put 
them out. The Jlamcs were very light, for 
tlie grass was thin, and so the fire was easily 
rxliEiguished at any one spot ; but, while I 
Souzs was putting it out in one place, it was 
spri'iuling in another, and fie could not put it 
out so perfectly hut that it would flame up 
and begin lo spread again when he went to I 
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another place. James and Rollo stood by 
somewhat frightened, and not knowing what 
to do. 

"We must get some water," said Rollo, 
"irom the brook. I'll go and get a pail." 

" No, a watering-pot," eaid James ; " a wa- 
leiing-pot will be best. Let's go and get a 
^ratering-pot." 

" said JoDas; " we mtist whip it out 
^ith bushes. I'll cut some bushes. Come 
i&ov/n here with me." 

. So Jonas ran down to the bank of the 
brook, where there were a number of low lir- 
liees growing. Now, the leaves of the fir- 
leee are very small and slender, but they 
Utand very thick upon the branches, so that 
Hkey make a very thick and heavy foliage. 
J[onas cut off a branch of the fir-tree, and 
jgave it to Rollo. Then he cut off another 

Ibr James, and another largec for himself, and, 
med with these, the boys hastened back to 

lie fire. 

. They began to whip and brush the little 

line of flame, and they found that they could 
•pat it out very easily. Every blow which 
Jonas struck, extinguished a line of the fire 
I long as his branch. Rollo and 
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threshed the ground with great vigor, too, 
and they put out a great deal of the fire. In 
fact, they soon extinguished all the flames 
which were creeping up the side of the hiU 
from this first fire, except at one end, where 
it had got into some thistles, which Jonas 
had mowed down some time before, and 
which were now lying upon the ground dry 
and warm, and so thick that they made 
quite a hot fire. Rollo was whipping upon . 
these thistles, when Jonas said, — 

" Stop, RoUo ; it is of no use to whip such 
a hot fire as that; it is only wasting your 
strength," 

" Tiien we can't stop it," said Rollo. 

" Yes," said Jonas; " wait until it has gone 
over the thistles, and burned them up, and 
then it will come to the thin grass beyond, 
and there we can whip it out." 

So the boys stopped to rest while the this- 
tles were burning, surveying, in the mean 
time, the large space which had been burned 
over, and which looked scorched and black- 
ened. 

" Now, all that grass is spoiled," said 
RoUo. 

" O, no," said Jonas; " it hasn't hurt the 
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grass. It has only burned the dry tops aiid 
the weeds. The roots of the grass are all 
i&fe, and the ashes left by the £re will make 
n grow all the better next summer." 
Then, Jonas, let's burn the ground all 
■tfver." 

No," said Jonas; " if so large a surface 
:gBts on fire, we can't stop it, till it nins into 
fence, and sets that on fire, — -or else gets 
WVBV into the other field." 

So saying, Jonas pointed to a large level 
jfietd or pasture over the fence, wliere the 
and weeds were much higher than 
where they were. The grass and weeds in 
-(his other field extended back some distance 
I a piece of woods ; and Jonas said that, if 
le fire got into the woods, he could not tell 
ow far it would go, or what mischief it 
"ould do. " So you see we must be sure and 
Qt let the fire get away from us," said he. ■ 
Just then, Jonas saw that the fire was be- 
diming to spread from another of the heaps ; 
and he wont to it to waich it. He said he 
was going to let it run a little way before he 
put it out, for he knew that if a piece of the 
ground around the heap was once burned over, 
6* 
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the fire would uot spread again from tbe 
heap. 

So he waited, and, when the circle from 
that heap had become as large as lie wished, 
he and the boys whipped it out ; and then 
they went back to the first fire, which was 
now getting beyond the thistles, so that they 
whipped that out too. Rollo and James felt 
much relieved, now that they perceived that, 
by the aid of their fir-branches, they bad the 
fires so entirely under their control. 

About this time, RoUo saw his father com- 
ing through the trees, on the other side of 
the brook- His father had been a little 
afraid that Jonas would get into difficulty 
with his fires, aud had come out to see. He 
found, however, that Jonas knew how to 
manage the business. He took a branch, 
and began to help the three boys whip the 
fires, as fast as they spread beyond the limits 
which they concluded to allow them. 

" I didn't know that the grass would burn 
so before," said Rollo, 

"It will not," said his father, "unless it is 
both hot and windy. This is an illustration 
of what I explained to you the other day. 
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When grass ia healed above a certain poiut, 
it takes fire. Now, when one blade of grass 
is burning, it does not usually produce heat 
enough to raise the next one to such a de- 
gree of heat that it will take fire ; but this 
afternoon it will ; for now the heat of one 
little tuft burning is enough to heat the next 
one sufiiciently to cause it to take fire, 
because it is aheady partly heated by the 
sun." 

"And the wind helps," said RoUo. 

"Yes," replied his father, "the wind 
helps in two ways. It blows up the grass 
that is burning, and makes a greater fire of 
it, and then it blows the hot air and flame 
against the grass next to it. Thus it makes 
the heat greater, and at the same time drives 
it against the fresh grass. I presume this 
fire would not spread at all if there was no 
wind. You see, in fact, that it does not 
spread much in any direction, except where 
the wind blows it." 

" And if there was a wind, and yet the 
grass was not hot, would it spread then ? " 

"No," said his father, "I presume not. 
For instance, in the evening, when the ground 
and grass are cool, I don't think the fire 



would ran on the ground. That is, I don't 
think Ibe heat of one row of blades would 
heat the next row enough to make them 
take fire, unless they were partly heated by- 
ihe sun beforeliand." 

" 1 should like to try it some windy even- 
ing," said Rollo. 

" There would be the dew in the evening 
also, which would tend to prevent the fire's 
miming." 

By this time, all the heaps had been set 
on fire, and the circle of fire which spread 
out from each one had been whipped out ; 
so that there was now not much danger that 
the fire would spread, and Mr. Holiday went 
away. Jonas, however, said that he must 
stay and watch the heaps, and Rollo and 
James concluded to slay with him. But, 
after a short time, they became tired of 
poking the embers ; and so Rollo proposed to 
James to go with him, and help liim make 
some charcoal. 

"I have learned how they make charcoal," 
said Rpllo. 

"■Well," said James, "I'll go; but what 
good will charcoal do us ? " 
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" Why, we can make gunpowder out of 
it," said Rollo. 

"Well," said James, "I should like to 
make some gunpowder very much." 

So the boys went away towards the house, 
■ to get the wood to malte their charcoal. 



qUESriONS. 

Wbit obJectiiHi did Mr. Ho]iday mtihe, at firal, to having 
the heaps aet on fire ? How was BoUo arrested when 
be was in pmeuit of Jonas ? Whit wete the heaps uom- 
posed of which Jonas was going to set on fire P In 
what condition vi^re tlicj in leapect to influnmabilit}' > 
Waa there any thing beaidcs their dryneaa which made 
them particolaily infiammable at tbii time I Deaeribo 
Ilollo's attempt to set a heap on &re. What course did 
Jonas pursue ? Describe the appearances eihibited when 
Ihe fire began to run. How did Rollo's father explain to 
the bofs the causes which made the fire run in the grass 
that afternoon more than at any other time .' Describe the 
mode which Jonas adopted to atop the progress of (he Sre 
in the grass. Did ho always etop it as soon as it first began 
to run? Why not? 



THEORY AND PRACTICE. 
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There is a great difference betweea un- 
derstanding theoretically how a thing is 
done, and being able actually to do it ; for, 
in practice, various difficulties are apt to 
occur, which are not foreseen by one who 
knows only the theory. RoUo tuid Jamea 
found this to be the case, in their efforts to 
make charcoal. Rollo felt very confident 
that he understood the whole process per- 
fectly, and that he should find no difficulty 
whatever in carrying it through successfully. 
He was not aware how many difficulties 
occur in the practical execution of what ap- 
pears beforehand to be attended with no dif- 
ficulty at all. 

" Are you sure you can make charcoal ? " 
said James. 

"Yes," said Rollo, "I know I can. Jonas 
told me every thing which I must do. First 
we must get some short sticks of wood." 



He and James went to the shed, and select- 
ed some pieces of wood, which Rollo said 
■would be suitable for their charcoal bed. He 
put them into a small saw-horse, which Jonas 
had made for him to saw wood in, and with- 
out much difficulty he sawed a sufficient 
quantity. James put the sticks into RoUo's 
little wheelbarrow as fast as they were sawed. 
It was not very long before the wheelbairow 
was filled nearly full. 

"Come, Rollo," said j£unes; "here is 
enough." 

" No," said Rollo ; " let us fill the wheel- 
barrow full." 

"Why, Rollo," said James, "youVe got 
enough already to make a barrel of gim- 
powder." 

"0, it won't all come into gunpowder," 
said Rollo ; " some of the wood will burn up, 
I expect. You see we are going to have 
slow combustion," 

" Slow what ? " said James, 

" Stow combustion," replied Rollo j " don't 
you know what combualion, means ? " 

"No," said James. 

" It means burning ; that is, one kind of 
burning. You see there are a great many 






f 73 viBJi. 

kinds of burning. Combustion is when it 
bums all up. If you put your finger in the 
fire and burn it, it doesn't bum up, does it ? " 

" I suppose it would if I held it in long 
enough," said Jamos. 

"Yes," said Rollo — "but^ there, I 

think we've got enough now. If you'll be 
wheeling it along, I'll go and get some 
fire." 

So James wheeled the wheelbarrow along 
towards the gate, and Rollo went into the 
house after aome fire, He found that the 
lantern was not there, for Jonas had carried 
it into the pasture ; and as Dorothy said that 
it would not be safe for him to carry any 
coals out, on such a windy day, he took 
some matches of the kind that take fife by 
l>eing rubbed against any thing hard, and 
went along after James. 

Rollo had intended to ask Jonas to cut 
him some turf, to cover his charcoal bed 
with ; but he had not done it yet, and so 
he got a spade to carry along ^vith him, 
thinking that he and James conld cut tha 
turf ihemBclves. The spade was rather 
heavy to carry, and so he took hold of the 
handle, and dragged it along, letting tho 
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blade trail upon the ground. He overtook 
James at the great gate. 

They passed through the gaUe, and went 
on, James trundling the wheelbarrow, and 
R.0II0 followiug him with the spade. At 
last, they came to the place where Rollo had 
determined to have his cliai'coal bed. It was 
a smooth piece of grass ground, a short dis- 
tance beyond the garden, and so far from 
any fence that there was no danger of setting 
the fences on fire. It was, in fact, a very 
suitable place. Rollo had selected it with 
great discretion. 

"And now," said Rollo, "the first thing 
is to dig up some turf. We want some large 
pieces of turf." 

" What for? " said James. 

" Why, to cover up our charcoal with." 

" What do you want to cover it up for? " 
said James. " Besides, I should think you 
would want to make it, before you cover 
it up." 

" Why, that is the way we make it," said 
Rollo ; " we have to cover the wood up with 
turf." 

" O, the wood," said James; "you 
the charcoal." 
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" No, the wood," repl ied Rollo ; " we want 
to cover up the wood." 

"Then il won't bum," said James, "if 
I you cover it all up with turf," 

" Yes," replied Roilo ; " it will burn very 
I slowly. We don't want it to bum fast. 
I That is the very reason why we cover it up 
[ with turf, to keep it from burning fast." 

" I should think it would be best to pour 
I little water on it," said James, "if it was 
f burning too fast." 

"No," said Roilo; " we must cover it 
ip with turf. Jonas said so. And I must 
F JCiil it." 

So Rollo began to cut turf with his spade. 
He found it, however, very hard. Il is very 
hard work to cut turf After he had cut a 
square place out, it was very difficidt to 
crowd the spade under it, so as to get the 
piece of turf out. He, however, succeeded 
L in cutting one piece ; ajid llien the next wa-s 
[ easier. After working patiently for about a 
quarter of an hour, stopping occasionally to 
rest, and to wish that Jonas would come and 
finish cutting the turf for him, he succeeded 
in laying bare a spot of ground large enough 
for his coal bed; and, on looking at the 
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pieces of turf which he had got off, he coiild 
not but hope that they might possibly be 
enough to cover his wood with. At any 
rate, he thought he would try it ; for he 
could cut more, he said, if at last he found 
that he should want more. He therefore 
began to pile up his wood in the spot left 
- bare by the removal of the turf, 

" We must leave a hole down in the mid- 
dle," said he to James, " to put the fire in, 
I ought to have had some boards for it." 

Rollo wanted James to go up to the house, 
and get some short boards ; but James said 
that he did not know where he could find 
any, aiid finally RolLo concluded to make 
the hole as well as he could by leaving a 
space, in piling the wood. He succeeded 
pretty well in doing this. In fact, ho piled 
his heap very well, making it compact and 
snug, and roundmg it up on the top as Jonas 
bad directed, so that it could be easily 
covered with the turf. 

" Now," said Rollo, " we will cover it up. 
You hand me the pieces of turf, James, and 
I will put them on." 

James handed Rollo one large piece of 
turf, and Rollo placed it against the side of 



I 



I r« FIKE. 

his heap of wood. He then brought him a 
second, and Rollo attempted to place it next 
lo the first, but il did not fit very well. 

" There, now," said Rollo, " I haven't got 
any knife." 

" Wlial do you want a knife for ? " asked 
James. 

" To cut off Gome of this turf, and make 
it fit into its place.'' 

"Must you make it fit exactly?" asked 
James. 

" Yes," said Rollo ; " so Jonas said. But 
can cut it with the spade." 

So Rollo laid down the piece of turf upon 
the ground, and altenopted to cut away one 
«ide of it with the spade. He could not do 
it very well. He was not strong enough to 
do it with one blow, and, in striking down 
the spade upon it repeatedly, he could not 
always hit the same place ; and so he 
mangled the edge, and bruised it to pieces. 
However, it fitted better than it did before, 
though there was still an interstice leA, at 
the lower corner, between the two pieces of 
turf and the ground. 

"It doesn't fit exactly," said Rollo; "bat 
no matter. There must some air get in." ' 
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He placed the other pieces of turf in a 
row around the heap. After he had gone 
all around, there were some left, but not 
enough to cover the top over. They, how- 
ever, covered it as well as they couldj and 
then RoUo said he would kindle the fire and 
put it in, and then^ while it was getting a- 
burning, he would cut some more turf, and 
finish covering it. 

They had some difficuhy in getting fire. 
In the first place, the match would not light. 
Roilo did not see any thing to rub it upon 
but the handle of the spade, and that was so 
smooth and glossy, from long use, that it did 
not produce friction enough to inflame the 
match. Finally, James rubbed one of the 
matches upon the side of the -wheelbarrow, 
and that lighted it ; but then they had no 
kindling ready, and, of course, as the large 
fiticks of wood could not be lighted by a 
match, James, after holding it until it was 
just ready to burn his fingers, threw it down. 
Then Rollo did what he ought to have done 
before. He collected together some leaves, 
■ and dried grass, and splinters of wood, which 
he foimd lying about, so as to have some 
combustibles ready when the next match 



should he lighted. By this u 
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had a little fire at a short distance from the 
heap of wood which they had prepared for 
their charcoal bed. 

As soon as their fite began to biitn, they 
attempted to move it into the hole in the 
middle of the heap of wood. They took 
off the little sticks and chips from the fire, 
which were blazing at one end, and dropped 
Ihem one by one into the hole. 

" I don't believe the fire will burn down 
in that hole," said James. 

" Yes it will," replied Rolio, " Thai's the 
way they always set the chaccoal beds on 
fire." 

But, notwithstanding Hollo's confidence, 
the chips and sticks, though they had burned 
very freely while in the open air above, did 
not appear at all inclined to bum in the hole. 
One reason was, that the boys did not wait 
long enough for them to get well heated. 
The ends which were together were on fire, 
it is true ; but the other ends were cold, and 
the heap of wood was cold, so that every 
little brand, though it was blazing when the 
hoys look it off the fire, was at once chilled 
below the point at which combustion con- 
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tinues, as soon as it was dropped into the 
hole. Consequently, after they had dropped 
bU the pieces in, they saw nothing but smoke 
come out, and even the smoke grew dim. 

" It is all going out," said James. 

" We must make a bigger fire," said 
Rollo. " I wish I had a pair of tongs here 
to take out the old slicks, and then we 
Xvould make a bigger fire." 

But Rolio had no tongs ; and so he was 
obliged to take down his pile in part, in 
order to get the dead brands out of the 
middle of it. Then they buiit another little 
They wailed for this until it was 
much hotter, and so they succeeded at last 
in getting a little fire to bum in the middle 
of their heap of wood. 

As soon as it begins to burn pretty well," 
said Rollo, "I must cover it all up with 
flodfi." 

"Then that will put it all out," said 

mes, "I know." 

"No," said Rollo; "it will only make it 
biuTi slow." 

" / think it will put it all out," replied 
James. 

Rollo himself had some misgivings whether 
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fire. This had an immediate effect in sup- 
pressing the flames which were breaking out ; 
and, by continuing to throw on earlh, he at 
length got the fire fairly subdued. The 
eBrlh did not cover the heap. It slid down 
among the interstices of the wood, and 
smothered the fire, so timt pretty soon Rollo 
, thought that the fire was burning slowJy 
enough to make charcoal. 

" if we had some water in a watering-pot, 
that would be better," said James. 

" So it would," said Uoiio. 

" Then we could make the fire burn just 
as slowly as we pleased," said James. 

"Yes," said Rollo; "let us go and get a 
watering-pot. We can get back before it 
bums up again." 

" Well," said James ; " and we'll carry up 
the wheelbarrow and the spade." 

So Rollo took the wheelbarrow, and James 
the spade, and they walked along towards 
the house, talking about what they shoiJd 
do with their gunpowder when they had got 
it made. They came at length to a narrow 
place in the walk, where James walked on 
before, Rollo following him with the wheel- 
barrow. Rollo trundled the wheelbarrow 
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along very close to James's Iieels, and so 
James, to avoid it, ran on. RoUo followed, 
pursuing him, aiid so James, to escape, ran 
off upon the grass, to get out of Rollo's way. 
But RoUo still followed him, both boys 
making the air resound with shouts of 
laughter, until, at length, James, finding that 
he was still pursued, turned round, and 
planted the blade of the spade upon the 
ground, just before the wheel of the wheel- 
barrow. The wheel ran up against it, and 
was stopped, and thus James was protected. 
The boys amused themselves in this way 
for some time, entirely forgetting about their 
watering-pot. After satisfying themselves, 
however, with this fim, they began to move 
along towards the house. They found 
Rollo's little watering-pot, and they carried 
it to the piimp to fill it with water. They 
got into a great frolic at the pump, too. 
James would hold the %vatering-pot, while 
RoUo pumped, and then, when it was full, ho 
made believe try to sprinkle RoUo, to pay 
him, as he said, for running over him with 
his wheelbarrow. Roilo would run off 
around the yard, and James after him, hold- 
ing up the watering-pot, with the spout elo- 
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vitted, ready to discharge a shower of water 
upon him, if he conld only get near. When 
he got pretty near, he would tip up the 
watering-pot, and out would pour the water 
in a great number of curving jets, which 
Bpouted out towards Rollo, as he ran. When 
the water from the wateriiig-jiot was ex- 
hausted by this operation, they would go 
back to (he pump, and fill it again. In the 
mean time, the wood of their charcoal bed 
was all burning away. 

It was an hour, in fact, before they got 
back to the charcoal bed ; and, when they 
reached it, it was a mere bed of embers and 
ashes. The combustion, instead of having 
been slow, had gone on with great violence 
and rapidity, and the wood was entirely con- 
sumed. Rollo and James looked upon it for 
a few minuted in silence. 

" We'll put it out now, at any rate," said 
UoUo ; and he took the watering-pot out of 
James's hand, and began to pour the water 
upon the burning bed before him. It made 
a great hissing and steaming ; and, when he 
had done, the boys had before them plenly 
of hot mud, made of ashes and water, but 
DO charcoal. 



QUESTIONS. 
What prcpamUoiiB did Jutipa nnd RoUo make for Ihcir 
eharcoB.1 bed ! Did iiinj find it difficult or emj to cut the 
tuif i' How did tlicy arrange llie wood ? Did RolJo brgin 
right lo cavPr the wood with turf.' What wns the fimt 
diffleully which he enoountered ? What tool would ha™ 
been best for cutting tlie turf into the right form ? What 
tool did Rulto attempt to u«e instead ! What was the dif- 
ficult; in the operation of it ? 'Wbit plan wai at Ifn^th 
proposed for cliucking lh« comhuslJon, insl^od of putting 
on a tight covering of turf? Why did Uiej k'ure tlicir 
work aod go lo the bouecf Wliat detainpi! tliem on tlita 
expedition P In what condition did they find the charcaitl 
bed on their rctiiiu > 




CHAPTER VI. 



GUNPOWDER. 



When Rollo and James went home, it 
was nearly tea-timo, and tUey found Jonas 
just coming from the pasture. They told 
him of the ill success of their experiment in 
charcoal-making, with countenances expres- 
sive of great disappointment and chagrin. 

" It is no matter," said Jonas ; " you have 
had your afternoon's amusement, and that's 
all you want, isn't it ? " 

" No, indeed," said Rollo ; " by no means." 

" Why, what else do you want ? " asked 
Jonas. 

" Why, we want some gunpowder," said 
James. " We were going to make our char- 
coal into gunpowder." 

"You needn't have made a charcoal bed 
for that," said Jonas. " Ton can get all the 
charcoal you want to make gunpowder with, 
out of the kitchen fire." 

" The kitchen fire ! " said Rollo. 



" Yes," replied Jonas. " You can pick 
up pleuty of little black coals ia the cor- 



" Will they do ? " asked James. 

" Yes," said Jonas ; " why not ? '' 

" I didn't know that they were charcoal," 
rejoined James. 

" Yes," said Jonas. 

" And will you help us make our gun- 
powder ? " asked RoUo. 

" Why, it is rather a dangerous business," 
said Jonas. 

" Why, we will be very caieful, you know, 
Jonas, not to get blown up," said Roilo. 

" O, I'm' not afraid of getting blown np 
with any gunpowder you can make. Thai 
wasn't the kind of danger I was thinking of." 

" What danger then ? " said Rollo, 

" Why, danger of getting the sulphur on 
your dollies, and smutting your face with 
the charcoal." 

" Why, Jonas," replied Rollo, " if we get 
the sulpliui on our clothes, we will brnsh it 
off again ; and, as to the smutting, wa won't 
touch the charcoal to our faces." 

"It is very difficult," replied Jonas, "to 
have any thing to do with charcoal, without 



GUNPOWDER. 87 

getting blacked witli it. You can hardly 
look at it without crocking your face." 

" O Jonas," said James, " I could, I 
know." 

" Then, besides," continued Jonas, " you 
can't brush the sulphur oflF your clothes. If 
you once get it on, some of it will slay, and 
your clothes will always smell of sulphur 
whenever you come near a fire. 1 don't 
think that your mother would be willing 
that you should have any thing to do with 
sulphnr and charcoal." 

" I mean to ask her," said Rollo. 

RoUo went in to ask his mother, but he 
found that tea was ready, and so he and 
James went in and took their places at the 
tea-table. When the boys proposed their 
plan of making gunpowder, they found 
Hollo's mother, as Jonas had supposed, quite 
averse to any such operations. However, 
when his father came in, and heard their 
conversation on the subject, he said that he 
would take charge of the business, and then 
hia mother would have no objection. 

"Well, sir," said RoUo, "I'm glad of 
that ; for perhaps Jonas *ouldn't know how- 
to make it." 



" He can prepare the materials, at any ' 
rate," said his father. " So, after tea, you 
may go out and ask him to get three tea-cups, 
aad to put about three or four table-spoon- 
fuls of sulphur in one, and of saltpetre in an- 
other, aud charcoal in another. Only the Ealt- 
petre and the charcoal must be pulverized." 

" Pulverized ? " said Rollo ; " what do you 
mean by that ? " 

"Why, powdered, — that is, pounded up 
very fine." 

" How shall he pound them ? " said Rollo. 

" In the iron mortar," said his mother. 
" Dorothy will give it to him." 

" Aud when they are all ready," continued 
RoUo's father, "come and tell me." 

Accordingly, immediately after tea, Rollo 
and James went out to give Jonas the di- 
rections about preparing the materials. 
Dorothy gave Jonas the mortar. She also 
brought out three lea-cups, and put them 
upon the kitchen table, Jonas picked up 
from the corner of the fireplace a few small 
coals, and put theiu into the mortar, and 
then tooJi up the pestle. 

" O, more," said Rollo j "we want more 
tha]i that." , 
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- " Yes," said Jonas ; " but we must take a 
little at a time." 

" Why ? " asked Rollo. 

" Because," replied Jonas, " if I put much 
into the mortar at once, I can't make it fine. 
I must only have a little, and then the pestle 
and the bottom of the mortar come close 
together, and so it grinds up the smallest 
pieces." 

When Jonas had pounded up the charcoal 
which he had put in at first, he poured the 
black powder out into one of the tea-cups, 
and then put in more charcoal, which he pow- 
dered as before. He proceeded in this way 
until he had filled one of the tea-cups nearly 
half full. He then washed out the mortar, 
and put it down to the fire to dry. Then 
he took a glass jar, which Dorothy had 
bronght him from the closet, and which was 
nearly full of a substance which looked like 
salt, and ponied some of it into the mortar. 

" Is that the saltpetre ? " said RoUo. 

"Yes," replied Jonas. 

" It looks like salt," said Rollo. 

" Yes," rejoined Jonas, " and tastes a little 
like salt." 

Rollo and James both wanted to taste a 
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litUe of the salt'petre, and they did. In ths 
mean time, Jonas had poured some of it into 
the mortal', and was grinding it up with his 
pestle ; and, when RoUo asked liinn where 
saltpetre came from, and what it was for, 
Jonas said he did not know any thing at all 
about it, and went on pounding and grind- 
ing with his pestle. 

Dorothy now brought out another jar, 
containing sulphur ; and as soon as Jonas 
had finished pulverizing his saltpetre, and 
had put it all into its cup, he poured out 
some of the sulphur into the third cup. 
The jars and the mortar were now put 
away, and Jonas got two sheets of wrapping- 
paper, and put upon the table, for he said he 
thought it probable that they might want 
some, in trying the powder. 

" I expect your farher will want a pair of 
scales, loo," said Jonas. 

" What for ? " asked RoUo. 

" To weigh out the materials," replied 
Jonas. " I don't know what the proportioua 
are ; but I suppose that they must be mixed 
ia right proportions." 

" What are the right proportions ? 
RoUo. 
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" I don't know," said Jonas ; " but I sup- 
pose your father will know." 

"Well," said RoUo, "I'll go and call 
him." 

So RoUo went in, and told his father that 
they were all ready. He found his father at 
the library, looking at a large book. 

"Come, father," said Roilo. 

"Seventy-five parts of saltpetre," said his 
father, reading out of his great book, and 
appearing not to pay any attention to what 
RoUo said, — " seventy-five parts of saltpetre, 
eleven and a half of sulphur, and thirteen 
and a half of charcoal. Seventy-five to 
eleven, that is, about seven to one. Say, six 
times as much saltpetre as of each of the 
other two. That will be near enough." 

"Come, father," said RoUo again; " we're 
all ready." 

" Yes," said his father, "I'll come." 

Rollo returned into the kitchen, and his 
father followed him. His mother came, too, 
for she wanted to see them make the gun- 
powder. Jonas asked Mr. Hohday if he 
should want a pair of scales. 

"No," said he ; "we can guess at the pro- 



portions near enough. We cau't expect to 
malco very good gunpowder." 

"Why not, sir?" said RoUo. "The things 
are all good that we are going to make it of." 

" Very likely," said his father; "but we 
cannot make them fine enough, — nor mix 
them intimately." 

"Why, father," said RoUo, "Jonas has 
made them very fine indeed." 

" Yes, I have no doubt that he haa pul- 
verized tliem as well as it can be done in a 
mortar. But it is not possible to make them 
as fine in that way as they do in the powder- 
mills. Then, to mix them properly, they 
ought to be wet and ground together a long 
time. We can't stop to do that. 

" And now, first," he continued, " I want 
you all to observe how these various mate- 
rials will burn by themselves, and then see 
how difi'erenlly they will burn together." 

Ml'. Holiday then took up a coal of fire, 
and put it upon the shovel, and he asked 
JonsB to hold it for him in the fireplace, 
under the throat of the chimney, so that the 
smoke and fumes nnight not come out inio 
(he room. He then took from the cup which 



GUNPOWDER. 



had the sulphur in it, a little of the sulphur 
tipon the point of his knife, and laid it down 
gently upon the coal of fire. It burned with 
a very small and faint blue flame. It burned 
very slowly, and the fiame continued for some 
time ; but the fiame was not much bigger 
thau the sulphur itself which caused it. 

He then tried the same experiment with 
the saltpetre. The effect was very different, 
though in this case there was scarcely any 
flame. It made a little faint flash, accom- 
panied with a slight crackling sound. Then 
he tried the chaicoai, but it did not appear 
to bum at aU. It lay in a little black heap 
upon the burning coal, just as Mr. Holiday 
put it on. After a time, however, it began 
to grow red upon the under side, and finally 
became red throughout ; and then it could 
hardly be distinguished in appearance from 
the coal which it was lying upon. 

"So you see," said Mr. Holiday, "that 
these three ingredients are not very combus- 
tible by themselves ; at least, they burn very 
quietly, and with very little flame. Now, we 
, will mix them together. We want a tea- 
spoon, Dorothy," 

Dorothy brought a tea-spoon. 



"And the mortar. I can mix them better 
in the morlar." 

So Dorothy broiiglit the mortar, too. Mr. 
Holiday measured out six tea-apoonfuls 
of saltpetre from the cup which con- 
tained that ingredient, and put it into the 
mortar. 

" There must be fibout six times as much 
saltpetre as sulphur and charcoal," sjud he, 
"That is not exact, but it will be near 
enough, I presume. Now, I will put iu one 
tea-spoonful of sulphur and one of charcoaj. 
I suppose, however, I ought to go by th« 
weight, and not by bulk." 

" What do you mean by that, sir? " said 
James. 

" Why, it ought to he six times as much 
saltpetre by weight, and not by measure. It 
wouldu'l lake six tea-spoonfuls of saltpetre 
to weigh six times as much as one tea-spoon- 
ful of sulphur, I presume ; for I should tlihik 
saltpetre is much heavier. I suppose salt- 
petre is heavier than either sulphur or char- 
coal. So I will put in two tea-spoonfuls of 
sulphur, and two of charcoal] to make up for 
their lightness." 
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I - "I should think it would be better to 
I Weigh them," said RoUo. 

" Yes, it would be rather better, but it 

[ .would take more time, and we will see how 

■ gunpowder burns without being exact 

I in the proportions ; and if it does not snc- 

sed, then perhaps I will try again, and 

I ifreigh out the ingredients, and see if it 

aakes the gunpowder any better." 

While saying this, Mr. Holiday had been 
eutly rubbing and mixing the powders in 
f Ihe mortar. He said he must rub them 
l^ntly, for, as the pestle and mortar were 
Ifcoth of iron, if he rubbed hard, he might 
l.fossibly set his gimpowder on fire. 

" father," said Rollo, " I don't believe 
I It would take fire by just rubbing in a mor- 

"Noj"said his father, "I don't think it 
Ijvould, myself; but it might, possibly. I" 
I'feave heard of powder-mills taking fire by 
I the friction of the mills ia grinding the pow- 
ider, — though I don't suppose it would be 
■Jjossible to set fire to any such powder as 
Iwe can make, by rubbing it in a mortar. 
pJStill it is well to be on the safe side." 

After Mr. Holiday had mixed the com- 



pound sufficiently, he poured it out of the 
mortar upon the slieet of brown paper whidi 
Jonaa had prepared. 

"Is that gunpowder?" said RoUo, in a 
tone of incredulity. 

" I think it is somewhat doubtful myself," 
replied his father. 

" It does not look like gunpowder," said 
Rollo's mother. 

This was true. The substance before 
them was different in its appearance &om 
gunpowder in two respects. It was not 
grained like gunpowder, but was fine and 
imimipable, like dust. Then it was of a 
lighter color. Mixing so much saltpetre, 
which was white, with the cltarcoal and 
sulphnr, prevented its being so dark as com- 
mon gunpowder. At least, Mr. Holiday 
Ihonght that this was the reason, and he 
suspected that, in sojuc way or other, he had 
got too much of the .salipetre in his compo- 
sition. At any rate, the powder looked like 
nothing but a heap of gray diist. 

" The proof of the pudding is the taste," 
said he; "so we'll try it." 

He accordingly took up about half a tea- 
spoonful of the gunpowder, and put it upoa 
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'rthe shovel, and he asked Jonas to liold it in 

the fireplace, so that, if it did burn, the smoke 
might go up chimney. Rollo wanted to 

'touch it, and his fatlier gave him leave. So 
he took up a small coal of fire with the 

'tongs, and touched the top of the little heap. 
To their great pleasure and surprise, it blazed 
up suddenly and violently. 

" Yes," said Rollo, " it's gunpowder ! It's 
'teal gunpowder, I do believe ! " 

"Let me touch some of it," said James. 
Mr. Holiday put another half tea-spoonful 
■lipon the shovel, and let James touch it. It 
'fiamed up like real gunpowder, just as before. 
" The great peculiarity of gunpowder," 
said Mr. Holiday, " is, that it burns without 
air. Other combustibles, when shut up in a 
xonfined space, will not burn. If they are 
set on fire previously, they go out when they 
*re closely shut up from the air. But gun- 
powder burns the more violently the more 
closely it is shut up. There seems to be 
something in some of the ingredients which 
takes the place of air ; so that, when people 
drill a hole in a solid rock, and pour gun- 
powder down to the very bottom of it, in a 
place where nothing else would bum. and 
9 



then ram down pouuded bricks into the top 
of the hole, so that no air cau get in, if they 
get fire to the gunpowder, it will bum there 
more fiercely than any wHerej and tear the 
rock to pieces," 

" How do they get the fire down? " asked 
Rollo. 

" They put a wire in," replied his father, 
" before they put iti the bricks ; and then, 
when the bricks are pounded in hard, they 
draw up the wire, and that leaves a litlle 
hole extending down to the powder. Then 
they pour fresh powder into the hole, and 
put shavings on the top, and then set the 
shavings on fire, and run away." 

" I should like to see them blow up a 
rock," said Rollo. 

" We must make an artificial rock for our 
gunpowder," replied his father, "and see if 
our powder will burst it. I'll try, if you 
will go into the other room, and get the ball 
of twine out of the drawer." 

While Rollo was gone aAer the ball of 
twine, Ills father look a piece of strong wrap- 
ping-paper, wliicli Jonas got for htm, aini, 
bending it around over his hand in a pccttliar 
manner, be formed it into a conical sort of ciip, 
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10 which he poured the gunpowder which 
made. This paper cnp was pointed 
at the bottom, growing larger and larger up- 
wards. He then folded over the upper part, 
80 as to enclose the powder completely ; and, 
when Rollo brought the twine, he began to 
wind the twine around ii, as if he was going 
to tie it up. Rollo and James expected that 
he was going pretty soon to cut off the string, 
ttttid tie it ; but, instead of that, he went on 
[winding it up tike a ball. After he had car- 
^d the string round a number of times, he 
to wind it tighter and lighter, taking 
^<C8re, however, always not to pass the twine 
over the Uttle tip or apex of the cone. By 
liltiis means, in a short time tho whole paper 
'.♦as covered in every part with the twine, 
IjAxcept the apex, which remained exposed. 
ii" " There," said he, when he had finished, 
[**I have enclosed the powder now in this 
l-lffl]!, and confined it tight. We can imagine 
Lttiis to be a rock. The air cannot get at it. 
If it burns at all, it must burn by means of 
its internal composition, Now we will go 
out and set it on fire. Jonas must get a 
njrfiort board and a few shavings." 

While Jonas was gone after the board and 



shavings, Mr. Holiday made a little more 
gunpowder in the mortar for priming, as he 
said. Wiien it was ready, tliey went out to 
the door, where they fotind Jonas with a 
board and a little basket of shavings. 

Mr, Holiday put the board do\vii upon the 
ground at a little distance from the door. 
Then he placed his wound parcel of gun- 
powder upon the board, with the tip down. 
With his ]jenkniie he made a little opening 
into the gunpowder at the tip, so that a little 
of it came out upon the board. He then 
poured his priming down at the same place, 
and laid the shavings carefully \\\ioa it. He 
finally folded up a paper, and lighted it in 
the house, and came up cautiously and 
lighted the shaviugs. The others all stood 
upon the piazza toohing on, and Mr. Holiday 
himself, as soon as he saw the shavings be- 
gan to bum, retreated to the same place of se- 
curity. The shavings burned slowly for some 
time. The flame approached nearer and 
nearer to the charge ; for a minute, the llamo 
seemed to come from the very apex of the 
cone, and Rollo had just conio to tlie con- 
clusion that the powder would not go off, 
when suddenly there was a flash and a great 
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puff of smoke, aiid immediately after a loud 
explosion. The children ran to the spot, and 
found that the ball in which the gunpowder 
had teen enveloped, was torn all to pieces, 
and the fragments of the twine were slowly 
burning. 



QCESTIONB. 

Why WM RoUo pnrlicularly sorry thai he failed in mat- 
ing the Ghucoal .' Whac did Jonas tell him ! WhM dui- 
gendid Jaaaa antic ipste in ha making gunpowder ? What 
did hia father aa.j' to his request ? What preliminary 
■mngcments were made ,' What is tlie meaning of pul- 
veriieF of impalpabh? Haw did Jonas palverize the 
ehwcoBl ? How did Rollo find hia father employed, when 
lie went to call him' What did his lather say that the 
proportions were i Did be attempt to be exact-' Did he 
suppose that the parts ought to he measured by bulk, or by 
weight; Which did he think was the heaviest of the 
materials ? How did be make nllowonco for this ? What 
was the success of the eipcriment? How did their gun- 
powder differ from real gunpowder in appearance.' In 
what respect does gunpowder differ from otlier higUy- 
combDstible substances ? How did Mr. Holiday confine 
nia gunpowder, to show w!ietlier it bad the property of 
burning without a supply of aJrP 
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CHAPTER VII. 

THE ALARM, 

After the explosion, James said that it 
was lime for him to go home. It was about 
smidown. Rollo said that he would go 
home with him to keep him company, if his 
mother would let him. She liad no objec- 
tion, and Rollo and James went away to- 
gether. 

Rollo went with James to the door of the 
house where James lived, and then, bidding 
him good night, he left him, and began to 
return. When he liad got about half way 
home, he saw a lady and a gentleman com- 
ing along the road. As he approached 
nearer to them, he found that it was his 
father and mother, tnking a walk. Rollo 
joined them. They aaid, however, that they 
had walked far enough, and so ia a few 
minutes they turned round, and went to- 
wards home. 
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" Didn't our gunpowder go pretty wetlj 
^lather ? " said RoUo. 

"Yes," replied his father, "better than I 
expected it would, without being more ac- 
curate in our proportions." 

" It was a very good experiment, I think," 
said Rollo. 

" YeSj" replied his father, " it was a good 
experiment, and it will prove useful to you, 
if it impresses upon your mind the nature of 
that property of gunpowder on which its 
j»ower depends, namely, that its combustion 
is within itself. It doesn't need the out- 
ward air." 

" Yes, sir," said Rollo. 

" There are other things that are more in- 
flammable than gunpowder; that is, they 
will take fire more easily, and make a greater 
£ame ; but they catmot burn unless they 
have air. There is phosphorus, for example ; 
it will take fire a great deal more easily than 
gunpowder, and I believe it will make a 
greater Hams ; but it must have air, and it 
fBn't burn any faster than fresh air can get 
to it." 

" Then phosphorus will take fire easier 
than gunpowder," said fiollo's mother. 



" Yes," Boid Mr. Holiday ; " that is, with a i 
less degree of heat. I presume that, if I ' 
were to nib phosphorus in a mortar, it would 
almost certaialy take fire. These friction 
matches are made of some composition of ' 
phosphorus, and the heat of rubbing the end 
upoQ a board is enough to set the compo- 
sition on fire. But gimpowder would not 
burn by being nibbed so. But still, though 
less heat is required to inflame phosphorus 
than gunpowder, siill air is necessary for the 
phosphorus, and it is not necessary for gun- 
powder ; so that gunpowder will burn m 
confined places when phosphorus will not. 

" Suppose, for instance," coationed Mr. 
Holiday, " that we had a barrel of phospho- 
rus and a barrel of gunpowder, both open at 
the top, and were to set them on fire. The 
gunpowder would bum at once from the top 
to the bottom at a single flash, without any 
help from the outward air. The phosphorus 
would talce fire on the top, and burn down 
gradually, as fast as the air could come to 
the flame. It would burn very fast and fu- 
riously, and I think it likely it would make, 
in all, a greater flame thmi the gunpowder. 
But then it would burn gradually, and 
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-only as fast as it could get a supply of fresh 
air; so that if, while it was burning, men 
■were to come aiid cover it all over with wet 

k blankets, so as to keep away the air, it would 
smother it, and put it all out." 

" The water of the wet blankets would 

I put it out," said RolJo. 

"No," said hts father; "it would be the 

( ifame with any thing dry, if it would keep 

I out the air. I presume, if a great quantity 
of dry sand was poured over it, it would put 

I it out. But wet blankets or dry sand put 

[ over a barrel of gunpowder, even if we could 

j- have time to do it, would have no effect at 
all in stopping the burning ; for the burning 
is not dependent upon the outward air at 

, all; the combustion is entirely within itself; 

I ^at is the essential peculiarity of gunpow- 

l der, on which all its powers depend," 

" I don't see why it should burst open 

L jrhat it is confined in, after all," said Rollo's 

I toother. 

If " Nor I," said RoUo, " I should think it 
Right bum up, without tearing things to 

K||aeces." 

" I don't know myself," replied Mr. Holi- 

I -day, " exactly why it has such an expansive 
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force. I'll look in some book, when I get 
home, and see if I can fiiid an explanntion 
of it. But, at any rate, you see the diiTereace 
in the manner of its burning. Now, there is 
■wood, for example ; it burns by degrees, as fast 
as the fresh air can come to it. When you 
put a stick of wood upon the fire, if it is dry 
and warm, and the fire is hot, first the ontside 
takes fire. Tliis bums because the air can 
get access to it. But the inside does not 
burn at all. If we were to take a stick off 
the fire, after it had been burning for half an 
hour, and saw it in two, we shonld find the 
middle as sound and solid as ever." 

" Should we, sir ? " said R.0II0 ; " I shonld 
expect to find it all black coals." 

"No," replied his father. "The black- 
ness only extends m a very little distance; 
and the wood within is not burned any 
faster than the outside gets burned off out 
of the way, so as to Let the air come to Uie 
inner layers, one after another. 

" And there is a very curious contrJraace 

In nature," continued Mr. Holiday, * for 

I supplying the fire all the lime witli fresh 



" What is it ? " asked Rollo's mother. 
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" Why, air is so constituted, that heat 
swells it, and makes it lighter ; so that the 
ur that is next to the outer layer of the wood, 
prheii the wood first begius to burn, becomes 
heated, and SM'ells, and so, growing lighler, it 
j^mediately rises and goes out of the way, 
Jliod a new supply of good fresh air comes in 
i take its place. By the time that this is 
o longer good to promote the burning, 
^ gets heated and rises; and so there is a 
^Dstant stream of hot air, that has passed 
^rough tho fire, rising, and fresh air coming 
b to take its place. That is the reason, 
^olio, why we have chimneys in a house. 
^^A chimney is nothing hut an opening over a 
be, so that the air can rise up through it as 
Bst as it passes through the fire, and alt the 
moke and sparks pass up too." 
" I thought a chimney was only to let the 
^oke up," said Rollo. 

J " No," replied his father, " that is not all, 
%fy any means. If a fire made no smoke, it 
irould still be almost as necessary as it is 
how to have a chimney. In fact, some fires 
not make any smoke ; some kinds of 
al, dug out of the ground, do not make 
my smoke ; and charcoal fires do not make 
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any smoke ; but still it is always necessary 
in such cases to have chimneys. 

"Because," he continued, "you must un- 
derstand, that air gels changed in passing 
through a fire, so that it will not answer 
afterwards either to hreathe, or to make a 
fire burn again ; and therefore there must be 
some way for it to escape, not only out of 
the way of the fire, but also out of the room 
where people want to live and breathe. 
There is always such a stream of air rising 
up from every fire, great or small, even from 
a lamp." 

" Why, father, is a lamp a fire ? " said 
Rollo. 

' " Certainly,'* said his father ; " it is a small 
fire made by burning oil on the top of a 
wick, and the hot air rises in a constant 
stream above it. So in a room, if there was 
no chimney over the fire, all the air that had 
passed through the fire, and become heated, 
would ascend to the top of the room, i saw 
the proof of this once in a very singular 
manner." 

" How was it, sir ? " said Rollo. 

" It was one day when I was travelling. 
It was in the winter. I came to a hotel, 
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and was going up stairs to my room just 
before dinner. When I got to the head of 

the stairs, and was about going along the 
passage-way to my room, I saw, a little way 
before me, a door open, which led into an- 
other room ; and there was a thick stream of 
Irhite smoke, pouriiig out in Ihe most beau- 
llfid manner, at the upper part of tho door, 
■-Old falling up to the ceiling." 
' " Falhng up ! " said RoUo. 

"Yes," said his father. "It looked pre- 
feely like a little waterfall, falling up. 
There was no smoke at all coming out, 
except close to the top of tho door ; and, as 
soon as it got out, it went up to the ceiling 
<tf the entry, and from that it spread all 
lB«und like water. It was very beautiful, 
Vut I had not time to stop to admire it, for I 
^presumed that the room was on fire." 
" And did you cry fire ? " said Rollo, 
"No," replied his father. "It is never 
8t to call out for help, unless you are 
JMre you need it. My room was very 
^BBSr. I remembered that my pitcher was 
All of water in my wash-stand. I ran and 
^t the pitcher, and went into the room 
4]iich the smoke was coining from. I saw 
10 
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s great blazing by the side of the fire 
place." 

" And did you run and pour your watci 
on?" said Rollo. 

"No," replied Mr. Holiday; "I didn't 



pour 11 



., for in that c 



a great ( 



I of it 



1 the floor, and 



I 



would have all run down upon t 
been wasted. - 1 went up to the place, and 
put my hand into the pitcher, and began to 
sprinkle the water on as fast as I could, and 
it put the fire right out at once." 

" What was il that was burning ? " asked 
Rdlo. 

"A basket of chips," replied his father. 

" A basket of chips ! " repeated Rollo. 

" Yes," replied his father, " it seems that 
the man who occupied that room had gone 
out withont taking down his fire, and he 
had left a small basket, with a few chips in 
the bottom of it, near the comer. Now, 
while he was gone, one of the sticks of 
wood had burned off, and the two ends out- 
side of the andirons, not having been burned 
at all, were heavy ; and so the ends of the 
slick fell over, one on one side and the 
other on the other. The stick which fell 
over towards the basket, threw a coal against 
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it, and set it on fire ; and the basket, being very 
dry and thin, burned very fast. Scarcely 
any thing of the size makes a greater blaze 
than a basket, for it is thin, and of such a 
form that the air can get to it on both 

rr aides." 

■ " That was a narrow escape," said Rollo. 

B "Yes," replied his father, "I think it 



" And I expect the landlord thanked you 
for saving his house from burning up," said 

^V "On the contrary," replied his father, "I 
^■■d a scolding." 

^B " A scolding ! " exclaimed Rollo. 
^V " Yes," replied his father ; " I stepped out 
Hpato the entry, and asked the chamber-maid 
"wbo was there, if she would go and ask the 
iandlord to come up into that room. When 
be came, I pointed to the wet and black- 
ened ruins of the basket, and said, — 

" ' We came very near having a fire, sir.' " 
" And what did he say ? " asked Rollo. 
" Why, he thought that it was my room, 
i he was quite angry, and began to scold 
! for being so careless as to leave that 
isket GO near the fire." 
10* 
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"And what did ycm say ? " asked RoUo^ 

" Nothing," replied his father. 

"Nothing!" exclaimed RoUo. 

"No, I did not say any thiog at all. I 
listened to hear all chat he had to say, aud 
then I went away to my room." 

" Why didn't you tell him ? " eaid Rollo. 

"I thonght I would let him find out in 
his own way," replied his father. 

" Aud did he find out ? " said Rollo. 

"Yes," replied his father. "He came to 
me after dinner, and made a very humble 
apology. He told me that he was very 
sorry for what he had said, but that he sup- 
posed that that was my room." 

" And what did you tell him ? " asked 
RoUo. 

" I told him it was of no conseqiiencei, — 
and that a man who allowed himself to con- 
demn before he made inquiry, must expect 
to fall into some mistakes." 



QUESTIONS. 

Undpr what pircuinatnnces did Bollo find Hnwelf taking 

1 walk with Ilia faUiei ta4 molhet ' Whst did Rullo'a 

Filher my wiu the peciilKr and ementioJ propgrty of gun- 
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powder? Which ia moat in9aniniiible, phoaphorua or gun 
powder? How did Mr. Molld^y illustrate this? What 
did Mr, Holida; say about llie expanaiie Torce of faurniug 
giuipovder ? By whbt procosa ore frcah snpplreQ of air 
fumiahed to firea? Why doea the air which has once 
puaed through the fire riao .' What ia a chimney for? 
Would a chimoey be neceaaary if a fire mode no smoke ! 
Relate the incident which occurred to Mr. Holiday at the 
tarem. What example of prudence and proaence of mind 
it fiirniabed by this cose ? What example of huaty judg- 
ment ! What eiample of patient (brbearance 




■CHAPTER VIII. 



RADIATION AND CONDUCTION. 



Tbehlk are iwo waya by which the heat 
or the warmth of one body passes off to the 
other bodies around it. One is called radia- 
tion, the other conduction. Rollo learned 
the meaning of these terms, and the distinc> 
tion between them, under the following cir- 
cumstances : — 

One pleasant morning, late in the autumn, 
Rollo's father said that he was going away 
on some bnsiuess, about fifteen miles, and be 
told Rolio's mother that, if she would like to 
lake a ride, he should be very glad to have 
her go too. She said that she should like to 
go very much, and she proposed that Rollo 
should go with them. Mr. Holiday had do 
objection to this arrangement, and according- 
ly Jonas was ordered to put both horses into 
the carryall, and bring it up to the front 
door. 

"And, ou the whole, Jonas," said Mi. 
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Holiday, "you may go with us too, and that 
will relieve me of all care of the horses." 

There were two seats to the carryall. 
BoUo sat with Jonas on the front seat, and 
his father and mother behind. They had a 
very pleaaant ride in the forenoon, but at 
nooa it looked rather cloudy, as if it might 
be going to rain. Ro!!o said he was afraid 
that it would rain before they should get 
hotne, 

"No matter for that," said Jonas. 

"Why, then we shall get wet," said Rollo. 
= " No matter for that," said Jonas. 
' They were detained longer than they had 
expected to be at the place where Mr. Holi- 
day had his business to do, so that it was 
Bather late when they set out on their return 
home. After they had rode about an hour, it 
Ipoked still more like rain, and at length 
Rollo felt a httle drop upon his cheek. He 
said in a complaining tone, — 
■ " There, Jonas, it is going to rain, for it 
teg ins to sprinkle now." 

- "Rollo," said Jonas, " when it rains, the 
Iwst way is to let it rain ; for there is no 
{mowing what good may come of it." 

- "I don't think any good can come to 



us," ^^ 
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said Rollo, " to be out iu this storm, and 
night coming on. I shotild thiiik that you 
night drive faster." 

Jonas was driving pretty fast, and the 
rattling of the wheels made so mtich noise, 
that Rollo's father aaid mother did not hear 
what he and Jonas were saying. Nor did 
Rollo hear the conversation in which his 
father and mother were engaged. They 
were, in fact, discussing the expediency of ■ 
not attempting to get home that erening, hut 
of stopping, instead, at a Utile Tillage a few- 
miles before them. As it was growing cold 
and late, and as there was every appearance 
of an approaching storm, they concluded to 
do this; and so, to Rollo's surprise, when 
ihey came into the village, his father said to 
Jonas, — 

"Jonas, you may drive up to this hotel on 
the right ; we are going to stop here for the 
night," 

Jonaa and Rollo were both glad to hear 
this. Jonas drove up to the door, and Rollo 
and his father and mother were soon trans- 
ferred from their places in the carryall, which 
were beginning to be cold, and cheerless, 
and uncomfortable, lo a pleasant little par- 
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lor, with a bright fire in the fireplace, and 
a table in the middle of the room spread 
for tea. 

Now, it happened Ihat, in this little parlor, 
the fire was made in what might be called a 
fireplace-stove, that is, a stove made in the 
form of a fireplace. It stood out upon the 
hearth, and from the top of it a stove pipe 
ascended towards the top of the room, and 
there passed back into the chimney. 

The fire was not built in this room until 
the party which was to occupy it arrived; 
but the room became wann very quick, 
Rollo was surprised that the room became 
warm so quick, and his father said that such 
an arraugement as that, namely, a stove stand- 
ing out upon the hearth, with a pipe above, 
warmed a room very quick ; and one reason 
was, that it operated by conduction as well 
as by radiation, whereas a fire in a common 
fireplace could only warm the room by radi- 
ation. Then Rollo wanted to know what 
conduction and radiation meant. His father' 
explained them to him while they were 
waiting for the tea to be brought in. 

" There are two ways by which heat 

tves," said his father. " One way is by J 
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shooting swiftly througli the air tike Hght. 
Hold your hand up l>cfore tho fire." 

So Rollo lield ills ttaiid up before the fire, 
as his father had directed. 

" Do yon feel the warmth of the fire Upon 
your hand ? " 

"Yes, sir," said Rollo. 

"Tho heat comes from the fire to your 
hand very swiftly through the air, and makes 
your hand feel warm," 

" How do you know it comes so swift, 
sir } " said Rollo. 

" 1 will show you," said his father. 

So his father looked about the room, and 
he saw a large book lyiug upon a table be- 
tween the windows. He got the book, and 
brought it to the fire. 

" Now," said he, " I will hold the book 
between your hand and the fire. Then the 
heat cannot come to yuur hand." 

So Mr. Holiday held the book between 
Rollo's hand and the fire, and Rollo said that 
he couid not feci the heat. 

"Now," said Kis father, "I will take the 
book away suddenly, and we will observe 
what will be ihe eSecl. If the heat moves 
slowly through the air, it will be some time 
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-before you begin to feel the warmth ; but 
* if it shoots through to your hand quick, you 
>Will feel it immediately. " 

So saying, Mr. Holiday suddenly withdrew 
be book. 
"Yes, sir," said Rollo; "I feel it imnie- 
'diately." 

Rollo's father then told him to go back 
^f'om the fire as far as he could go, and still 
feel the heat upon his hand, and then he 
interposed the book between the fire and his 
hand, just as before. RoUo still found that 
^fce could feel the heat from the fire instantly, 
tiifier his father took the l»ok away, 

"Now, that is radiation," said Mr. Holiday. 
*' Radiation? " replied Rollo. 
"Yes," said his father. "Heat radiates 
■ftom a fire, in all directions, through the air. 
Heat radiates, too, from all bodies that are 
hot, or warmer than the air around them. 
do and hold your hand near the stove pipe, 
and see if you can feel the heat radiating 
from the stove." 

Rollo did so. He said he could feel the 
'beat very plainly, though he had to hold his 
hand nearer than was necessary when he 
•%as feeling the heat of the fire. 
11 
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" Yes," said his father j " that is because 
the pipe is not so hot as the fire. If the 
pipe was as hot as the fii^, it would be red 
hot, and then you could feel the radiation as 
far as you do that of the fire. However, 
there is some radiation, though the pipe is not 
very hot. There is always radiation when 
the thing is wanner than the air around 
it. There is radiation from your face." 

Here Roilo put his hand up towards his 
face, to try whether he could feel the radia- 
tion. 

"You can't feel it very well with your 
hand," said his father, " because your hand 
is warm, and so that radiates too. But if 
you hold your hand up very near to your 
fece, perhaps you will feel both to be warmer, 
for your hand will radiate to your face, and 
your face will radiate to your hand." 

RoUo then put his hand up very near to 
his eheek, and, after holding it there a minute, 
he said that he perceived that it felt warm. 

"At any rate," said his father, "you 
understand what radiation is. The heat 
that comes frcm the sun is radiated." 

"Yes, father," said Rollo, "I under&tand 
what radiation is ; now tell me about con- 
duction." 
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"Very well," said his father; "suppose 

I yoii had an iron crowbar here, and should 

' j)Ut one end into the fire, among the burning 

coals, and let it remain there while you took 

hold of the other end with your hand. Now, 

the heat would gradually extend along the 

bar, from the hot end in the fire towards 

your hand, through the substance of the 

1 iron." 

" Would it, sir ? " said Rollo, 
• "Yes," replied his father; "so that at last 
the end in your hand would begin to feel 
hot. Did yon never try it with a pin in the 
lamp ? " 

"YeSj sir," saidRoIIo; "if I hold a pin in 
the lamp, it bums my fingers." 

" The heat," said his father, " is conducted 
ilong through the pin to your fingers. There 
is a radiation from the lamp at the same time, 
but the radiation is not enough to burn you 
at that distance. That is, if you hold your 
finger near the lamp, as near as the length of 
a pin, you would feel the warmth produced 
by the radiation of the heat through the air, 
but it would not be enough to burn you. 
But when you take a pin, and put one end 
into the flame, it conducts off a great deal 



more heat than will come by radiation, and 
your fingers are burned. Bui then it takes 
more time for the heat to come along the 
pin, than for it to come through ibe air. 
Thus, in that case, the heat that is radiated, 
comes very tiuick, though there is but little 
that comes, while that which is conducted, 
comes slowly, but in a great quantity." 

" It burns me pretty quick, father," said 
RoUo. 

"Yea," replied his father, "because the 
pin is very short. But if it was a knitting- 
needle, or an iron rod longer still, it would 
take some time for the heal to pass From one 
end to the other. Heat moves quick by 
radiation, and slowly by conduction. 

"Now, if yon should go to the stove," 
continned Mr. Holiday, " and put your hand 
upon it, you would burn it by conduction ; 
that is, the heat would be conducted through 
the iron to your hand. But if yon shonld 
hold your hand before the fire so near that 
the heat would come from the coals through 
the air to it, burning you, then you burn 
your hand by radiation, 

"But you must understand," continued 
his father, " that there may be conduction 
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from air, as well as from iron. If yoi\ come 
into a room which is very warm, — that is, 
where all the air in it is very warm, although 
(he fire may be gone out, — then the warmth 
you feel comes to your face and hands by 
conduction from the air which touches your 
ftce and hands, just as your hand would be 
burned by touching the iron that is hot. 
Sut if you come into a room where the air 
is not very warm, but where there is a great 
klazing fire, then you feel warmed by rodia- 
tiou. Do you understand this ? " 
I "Yes, sir," said Rollo, "I believe I do." 

" I will ask you some questions then, and 
see if you can answer them. When we 
toast bread, is the heat applied by radiation 
or conduction? " 

" By radiation, sir," said Rollo. 

"Yes; when we bake bread in an oven, 
is it by radiation or conduction ? " 

"By conduction," said RoDo. 

" Yes," said his father, " because you per- 
ceive that the fire has all been taken out 
from the oven, and the bread is baked by 
the heat of the air which surrounds it. I 
don't know but that there may be also some 
fsdiation from the sides of the oven, which 
11* 
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we very hot ; but no doubt a great i 
tlie heat is conveyed to the -btead I 
ducticm. 

" Wbeu thing! are bciled, is tbc heat up- 
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1 hia 



said 



plied bf nutialioo or eaiidtictnn ; ' ' 
father. 

" By cooductioa from the ■ 
Rolla. 

" Yes ; and when they are r 

'' By tadiation," replied fioUo. 

"Very weB," rejoined his father. "I 
believe you understand ibe disttncboo very 
well. Some other titoe, I will leli yon mon 
about both radiatioQ and conduction. But 
DOW I see the lea is comii^ m." 

RoUo looked round, and aavr a girl ooming 
in, briuging a wailn' with two teapots npoD 
it, and a plate of toast covered with a bright 
cover, and ^otne other things. She put tbcm 
all upon the table, and then said to Mt. Hol^ 
iday, — 

" Your tea is ready, air." 

So Rolio and his father and mother todi 
their pbees at the lea-table to ent their mp- 
per. NMhing more was said on the subject, 
iiniil, just before thry rose from ibe inble, 
Rollu happened to think tluu his fathor bad 
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aaid, at first, that a stove bke the one in that 
room warmed the room both by radiation 
sad conduction, and he asked his father bow 
tint was. 

t " In the first place," replied his iather, " it 
warms the room by radiation just like any 
.*tijer fire, as you observed by holding yottr 
'kond before it. But then it also warms the 
ail in the room by conduction, in this way : 
Ae heat of the fire heats the iron of the 
Move and of the pipe. The heat is con- 
alpcted through the iron to the outside, and 
ttere some of it radiates, and the rest is con- 
jlacted into the air which happens to touch 
it. Exactly as if you put your hand gainst 
^fte stoTe pipe, the heat is conducted through 
to your hand. So it is conducted to the 
■ir, which touches the pipe. This air be- 
Aimes heated, and swells, and so grows light, 
■od rises out of the way, and more cold air 
eomes in to the stove pipe, and gets heated 
ia the same way by conduction. So the air 
ii continually coming up against the stove 
and pipe at all parts, and it gets heated by 
conduction, and then rises and floats away 
over the room, and thus helps wann the 
aooni. But in a common fireplace, all the 
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heat which is conducted off, goes bacft 
among the bricks of the chimney, and does 
not help warm the room. If we had a light 
tuft of down or coltonj and were to put it 
near the pipe, perhaps it would be carried up 
to the top of [he room, by the current of air 
which is heated by conduction of the pipe." 

" I wish 1 had a tuft, to try it," said RoUo. 
" It would be a very good experiment." 

Rollo had no tuft, but he hod thai evening 
an opportunity to witness the effect of the 
ascending current of heated air, in a way 
which he did not anticipate; for, after tea, 
they had the table out, for RoUo's father to 
do some writing, while his mother sat in a 
rocking-chair near, reading. Rollo wanted 
to Avrite, and so his father let him have a 
pen and ink. He said that he would write 
a little note to his cousin Lucy. It was a 
very small note, on a little piece of paper, 
and when bo had written down one side, he 
undertook to dry what he had written by 
means of the radiation from the lamp, and ac- 
cordingly held up his paper very near the 
flame of the lamp, upon one side. The 
writing, however, did not seem to dry very 
fast, and, in changing the position of it, he 
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held it over the flame, tiioiigli so high that 
he thought that there was no danger of 
biirniug it. But the current of heated air 
which rises upward from a fire, even so 
small a fire as the flame of a lamp, is hotter, 
and rises higher, than most children would 
suppose. At any rate, before Rollo was 
aware of the danger, his note was on fire, 
tind he was obliged to turn round suddenly, 
and throw his paper upon the hearth, to 
OGcape burning his fingers. 



In whit tiro wajB is bent conTcjed from ong InHly (□ 
anotlier? Relute the circumstiLncea which ]ed RdIIo aai 
hia fetlier and mother to spend the night at a tayern. 
What sort of a etove did thej End in tlie little parlor? 
What is radiation ofheat ? How did Mr. Holiday demoa- 
■tcate it to Rollo f How did he prove that heat posses 
nrifUy when it is radiated P Haw did Mr. Holiday explain 
■nd illustrate conduction ! By which mode is the grcaleat 
quantity oF heat conyeyed ? Which communicates heat 
inoBt rapidly ,' What were some of tho qui-sUons which 
Mr. Holiday pnl to Rollo to ascertain whelber he ander- 
,atood Ihn distinction f What incident occurred to Rollo Ln 
the CTening > 



CHAPTER IX. 



RADIATION. 



When Rollo awoke the next morning, he 
found that the storm was over, and he waa 
very glad to see that there was a prospect of 
a pleasant ride home. He heard a sound as 
of voices in the yard, under the window of 
the chamber where he slept. He looked oat, 
and saw a large yard near the stables, with a 
pump npon one side of it. Before the pump 
was a large trough, nearly full of water. At 
one end of the trough there was a cow 
drinking. Jonas was coming from one of 
the stables, leading a horse. He was going 
to let him drink. There was a boy at llie 
pump, at work pumping water, to keep the 
trough full while the animals were drinJting, 

" I mean to go down there," said Rollo 
to himself. 

He accordingly finished dressing himself 
as sooo as he could, and went down into the 
yard. 
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"Let me pump," said RoUo to the boy. 

"Well," said the boy, "and I'll go and 
be putting down the hay." 

So the boy left Rollo at the pump, and 
■went oif towards the Stable. 

" What does he mean by putting down 
Ihe hay? " said Rollo to Jonas. For Jonas 
b&d by this time oome to the trough, and his 
horse was beginning to drink. 

"You pump too fast, Rollo," said Jonas; 
■" you make the trough run over. 

"Well," said Rollo, "and does that do 
any hurt f " 

■ " No," replied Jonas, " only it exhausts 
your strength to no purpose, and by and by 
you'll be tired, and can't pump at all." 

" Then I'll pump slower," said Rollo. 

So RoUo began to pump more slowly. 
Presently the cow went away, and two oxen 
Bame, one after the other, from the barn. 
The boy had let them out. Rollo went on 
talking with Jonas, pumping very slowly in- 
deed, so that he did not supply water as fast 
as the animals drank it. The surface of the 
water in Ihe trough began to subside, and 
(ben Jonas called upon Rollo to pump faster. 
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" O dear me, Jonas ! " said Rollo ; " you are 
?Bry hard to be suited." 

" Yes," replied Jonas, " I ara. If a boy 
undertakes to do any thing, I want him to 
do it right, — and that is hard. There are 
iwo wrong ways lo do a thing, and one right 
way. Fiist you pump too fast, and then too 
Blow ; whereas I want you to pump just 
right." 

" And how should 1 pump ? " said Rollo. 

" Why, I want you to have the pumping 
and the drinking exactly in equilibrium." 

" In equilibrium ? " repeated Rollo. 

" Yes/' replied Jonas ; " that is, you must 
supply water from the pump just as fast as 
the horse and the oxen diiuk it, and so keep 
it at the same level in the trough. Thus 
you'll keep the supply and the consumption 
in equilibrium." 

" Well," said Rollo, So he pumped a 
little faster, until he got the trough nearly 
full, and then he noticed the point on the 
inside of the trough where the surface of the 
water stood. When he found that the water 
was rising above that point, he relaxed his 
' efforts a little, until it sank again ; and when 
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he found that it was falling below, ha 
pumped harder. Thus he contrived to keep 
the supply very nearly etiual to the con- 
mmption. 

■m It was pretty cold that morning, arid, Ekfter 
'^ollo had pumped for some time, his hands 
,|>ecaraB cold. So he went into the house. 
' pe found his father and mother in the little 
parlor where they had been the evening 
|)efore. There was a good fire in the stove, 
and Rollo held his fiands up before it, and 
-irarmed thcra by the radiation. The break- 
' fest-table was set, and before long a girl 
came in bringing in the breakfast. Among 
the other things was a little copper tca- 
•Jcettle, with a heater to set it upon, in order 
"to keep the water hot. The heater was 
tsade in this way : There was a sort of 
pan, of planished tin, large enough for the 
_tea-kettle to be set into it. In the middle of 
' tills pan was a round cavity, with a bottom 
and sides of sheet iron, and there was a piece 
of cast ii'on, about half an inch thick, made 
to fit into tills cavity. This piece of cast 
iion was to be heated in the fire, and then 
put into its place, with the tonga, and then 
the tea-kettle was to be put over it, in the 
12 
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pan, in such a manner that Ute bottom of tin 
tBB<4(eltle rested upon the top of the beater. 

RoUo was rery much interested in this 
apparatus. It was placed upon a comer of 
(he table, near the waiter, sad RoUo's aHeu- 
tiou was first attracted to it by observing 
that the tea-teltle continued to boil a little 
on the table. He could not think what 
made it boil ; and, as they were about sitting 
down to the (able, his father began to explun 
it to him. 

" Tlie heater, yon observe," said he to 
Rollo, " furnishes heat to the tea-ketlle by 
conduction, to supply ttte waste by radia- 
tion." 

" What, sir ? " said Hollo. He did not 
understand his fath&r very well. 

" Why, the tea-kettle loses its heat by 
radiation principally, and the heater supplies 
it by conduction, and so one restores what is 
lost by the other." 

" I don't understand it, exactly," said 
Kollo. 

" Well," said Ills fathur, " I'll ex[Jain it to 
you presently, after we have taken our seats 
at the table." 

Accordingly, wlieu tliey were all seated at 
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tbe table, Rollo asked his father about the 
operation of the heater and the tea-kettle. 

" Well," replied his father, " I will explain 
it to you. It is a very good apparatus to 
illustrate the subject. The tea-kettle is a 
ladiator, and the heater is a conductor, and 
(^io they show both modes of conveying 
beat. 

"For," continued his father, "as the sides 
df the tea-kettle do not come in contact with 
any thing bnt the air, they do not conduct 
away the heat much ; for the air does not 
teke heat easily by conduction. But the 
"tea-kettle radiates heal continually. If you 
put your hand near, it, yon will feel the heat 
passing oS into the air all aroimd." 

Here RoUo, who was sealed not very far 
from the tea-kettle, put out his hand towards 
it to feel the radiation. 

"The tea-kettle would conduct away the 
lieat very fast, if tliere was any thing touch- 
•ing it all around, which would take heat 
-easily hy conduction." 

" How fast ? " said Kbllo. ' 

"Why, if you were to put your hands to 
k, clasping it all around, the heat would be 
conducted very fast into your hand, and you 
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woDid be bnmed. Your hands wotdd n* 
ceire the heat readily by condacdon, but 
the air does not. 

" Attd the tea-kettle," coDtinued his father, 
"does not radiate the heat very fast, because 
it is a bad radiator. It is made so on pur* 
pose." 

" What do yon mean by a bad TBdiator, 
father ? " a»feed Rollo. 

" Why, all white, and bright, aDd policed 
surfaces radiate very litlte, — and all dark, 
and dull, and rough surfaces radiate very 
fast. So the bright surfaces are called bad 
radiators, and those that are of dark color and 
dall, are called good radiators. A bright 
tea-pot, made of metal, is a bad radiator, and 
that makes a good tea-pot." 

RoUo laughed. 

" Its being BO bright prevents its radiating 
the heal of the water within it very fast 
away, and so the water keeps hot longer. 
But a store pipe, which is of dark color, and 
not polished, is a good radiator. They make 
Ibcm so on purpose. A stove pipe made of 
some bright metal would look a great deal 
belter, biit it would not warm the room so 
weU." 
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"But, father," said Rollo, "this copj 
itea-kettle isn't white, nor very bright." 
■ ''No," said his father, "it is not very" 
:bright ; but the surface is polished, you see, 
^•omewhat, and this prevents its radiating 
•aBuch. Still it radiates more of the heat 
\ti)aii it would if it was of silver, and pol- 
'^ished as bright as possible. But a common 
iron tea-kettle, black upon the outside, would 
todiale heat much faster than this one. 
ii^ " There is another thing for you to under- 
Mand and remember," continued his father; 
(••and that is, that those substances which 
.itadiate heat best, also receive heat by radia- 
"tion the best." 

I don't know exactly what you mean by 
hnceiring heat by radiation, sir," said RoUo. 
" Suppose," said his father, " that we were 
Ho cut out a square piece of sheet iron, such 
^ as the store pipe is made of, as large as the 
'palm of my hand, and also a piece of silver, 
like that which a lea-pot is sometimes made 
of, aud have it polished as perfectly as 
gossibJe. Suppose, then, that we were to 
ioarry both of these out, and lay them down 
Or 8up()0se we hold them up 
i.-fcefore the fire, so that they would receive 
J2* 
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the radiation £:otn the fire. Now, the iron 
plate would receive ihe rays of heat mora 
rapidly than the othei-, and become hot the 
soonest." 

" Would it, sir ? " said RoUo. 

"Yes," rephed his father; "or, if yoa 
were to lay liiem down in the sun out of 
doora, the effect would be the same." 

"I wish we had such pieces to try it," 
said RoUo. 

" Did Dot you ever observe how cold 
bright brass andirons are, long after the fire 
has been built in the fireplace f " 

"I have," said RoUo's mother. 

" 9o have I, sir," said Rollo. 

" It is because ihey are polished, and so 
are neither good to radiate nor to receive 
radiation. There is another way by which 
the same principle is ilinslrated in the spring 
of the year, when the snow is melting away. 
Every little leaf, or stick, or insect, that hap- 
pens to light upon the snow, soon sinks 
down." 

"Yes, sir," said Rollo, "the bees do. 
Lost spring, when ( went out iu the pasture 
on the crnst one morning, I found a great 
Iniiny bc'cs all down at the bottom of little 
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holes in the snow. I couldn't think how 
they happened to get into those httle holes." 

" The holes were made by the heat of the 
Bun," said his father, "after the bee fell. 
The bee is of dark color, and his body re- 
ceives the radiation of the snn much better 
than the snow, which is polished." 

" The snow polished ? " said RoUo. 

"Yes," said his father, "The snow is 
composed of flakes, and the flakes of a great 
niraiber of little needle-like crystals, and 
all these crystals are polished, so that they 
do not radiate well, nor receive radiation 
well. Therefore the heat of the sun has 
not much effect upon a pure snow bank. 
But the body of (he bee is a good radiator, 
and also a good receiver of radiation. So it 
gets warm, and that melts the snow under it, 
and then it sinks down, so that after a time 
it gets down to the bottom of a little pit, 
■which it has made itself.'' 

"That's very curious," said Rollo. 

'■Yes," said his father; "and it is so 
with every little stick, or sprig, or dry leaf, 
which happens to fall upon the snow. You 
could see the effect more distinctly still, if 
you were to put a bright piece of tin, and a 
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iSpia if sheet inw, like store pipe of Ott 
siHe nte, QpoQ the suow in tbe sua. The 
BOO w«uld receive tbe radiatioa, and gel 
wmo, and would sink dovn in tbe 8Dow, 
but tbe tin wooLd not teeeiTe tbe radiation." 

"Wouldn't it receive any at a]l?" Bskad 
RoUo. 

"Tee^" leplted his lather, "it would r&- 
eeire some, t're no doubt, but perhaps not 
more thait th« snow itself would en each 
side of it j and so the soow that was all 
around it w«utd melt away as faet as that 
which was uniier H, and thus would not 
make any pit or depression in tho snovr, aa 
the black iron woald." 

" But 1 have observed," said Hollo's 
mother, " thai, in the sphng of the year, 
wherever there are chips or aliaviiigs upon 
the snow, in the yard, it does not melt 
away under them, as fnst as it does in other 
places." 

"Yes, father," said Rollo, "oiid hay too. 
Last year, there was some bay left at the 
pOBt where Jonas tied ihe horse, and, after 
the snow was all gone from ilie rest of ihe 
ynrd, I raked that hay away, and I found a 
great deal of ico under it." 
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" Yes," said his father, " I've no doubt of 
it. That depends upon another principle. 
■But we shall not have time to talk about 
that now ; I will tell you about it after we 
get into the carryall." 

In fact, Ihey had by this time nearly fin- 
ished their breakfast, and so, after a few min- 
Btes more, they rose from the table, and 
•B^llo went out to tell Jonas that they should 
i)e ready to go whenever the horses were 
liamessed. In about ilfteen minutes, Jonas 
drove up to the door, and they got into the 
fcarryall, and set out for home. 



I QUESTIONS. 

lilt did Rollo obseive in the jnrd when he looked ont 
window tlie next morniag ? Whit were the difficul- 
'^cs in EoIIo'e pumpiiig > What ipparatuti attracted Ratio's 
■Uention at the breakfeat-table .' Describe its conHtraction. 
Kovr did Mi. Holiday explain Ihe opetalian of it? Whit 
tort ofiurfices radisle bat! What sort of sairices radiate 
'■lowlj ! What examples did Mr. Halidaf mentloD to 
Wuatrale this ? Deicribe the appearances on the anow in 
'Ab tpnag oFttie yeai, which were mentioned bj RoUa. 



CHAPTER X. 

CONDUCTION. 

Vert soon after Jonas had driven ( 
the village, Mr, Holiday went on witfal 
explanation. Rollo sat, as before, upon th« 
front seal ; but, by turning a little in his seat, 
he could hear what his father said very well. 

" Let us see," said Iiis father ; " where did 
we leave off? " 

"About llie chips," said Hollo's mother. 

"And the hay," said Rollo. 

"Yes," said his father. "Well laJte the 
case of the hay. Should you think, from 
what I told you, that hay would be a good or 
a bad radiator ? " 

"Good," said Rollo. 

" Why ? " asked his father. 

" Because," replied Bollo, " it is twt bright 
and polished," 

" Right," said his father. " And should 
you ihiuk that it would be a good or a bad 
receiver of radiation J " 
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"Good," replied Rollo, again. 

"'Yes," added his father, "because all 
tiiosc surfaces which are good radiators, are 
good receivers of radiation." 

"Only," said Rollo, "the snow doesn't 
melt under it. It all turns to ice." 

"True," said his father. "How thick 
■was the hay in the place that you refer to ? 
fliat is, how much was there there, and how 
ttick a cov-ering did it make upon the 
gKund ?" 

*'Not very thick," replied Rollo. 

■" An inch ? " asked his father. 

"O, yes, sir, more than an ioch." Here 
Rollo held his two hands at a little distance 
apart, in order to show his father how thick 
the covering of hay was. It might have been 

three or four inches, though it is not probable 

H that Rollo's recollection of it was very exact, 

" Very well,'" said his father ; " we will call 
it three inches. Now, you must remember 
that the snn shines only upon the upper sur- 
face of the hay, and, if it is ever so good a 
receiver of radiation, it is only the upper 
surface that can be warmed by the direct 
rays. In order to melt the snow, the hay 
bas not only got to receive the heat from the 
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sun bf radialioa oa the upper surface, but it 
has also got to convey it down throtigb this 
space of three inches by conduction. Now, 
a substance may be a very goad radiator, and 
a very good receiver of radiation, while it is 
a very bad conductor. And this is the case 
exactly with hay. It receives radiation very 
veil, mid so the (op gets warm under the 
lays of the sun ; but it conrlucta very slowly, 
uid so the bottom keeps cool, although the 
top is warm. So, yau see, a single blade of 
hay, laid upon the snow under the rays of 
the sun, would make the suow melt the 
faster ; but a layer of it three inches thick 
would keep it from melting. A layer of two 
feet thick would perhaps keep it from melt- 
ing all summer." 

" Why, fatlier," said RoUo, " I sliould ihnik 
it would make it warmer." 

" No," said his father ; " it would keep the 
warmth from getting to it, because il is a slow 
conductor. If any thing already warm is 
covered up in hay, it keeps it from getting 
cool ; if any thing already cool is covered 
Up, it keeps it from getting warm." 

" What things are good conductors ? " 
asked RoUo's mother. 
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"The metals," said his father, "are the 
best," 

" If tliey are polished ? " asked Rollo. 

" Whether they are polished or not," 
replied his father. " I do not knov.- (hat tliat 
makes any difference. Because, you see, in 
teing conducted, the heat moves through the 
■jniddle of the hody, and not along its surface 
so much ; and I don't know that the character 
of the surface is of much importance. Some 
metals conduct better than others. The phi- 
losophers have a curioas kind of an iustru- 
•aent to show the different conducting powers 
of different substances." 

" What is it, father ? " said Roilo. 

"Why, they have a small iron plate " 

" Round ? " asked Rollo. 

"No, square," replied his father. 

"I thought plates were alwayS' round," 
^Baid Rollo. 

" No," replied his father ; " a plate, in phil- 
, osophical language, is any flat and compara- 
tively thin piuee of metal, or other such 
substance, whatever its shape may be. This 
Iplate that I was speaking of is square, or 
]oblong,— I believe it is oblong, — and it is 
13 



■bout as large as my hand, and perhaps half 
[Ki inch (hick. 

" In this plate," continued his falher, 
" ibere are drilled a number of little holes." 

" How many, sir ? " asked Rollo. 

"Why, perhaps eight," said his father. 
"They are in a row, ninninE; along the mid- 
dle of the plate. The holes are about i 
fpimtei of an inch in diameter." 

" How much is that ? " asked Rollo. 

" Why, I should think a common '. 
jeucil might be a quarter of an inch in dt* 
HQcter. The holes are of such a size that 
you conld just put a lead pencil in befor^ft 

48 cut." 

" Are the holes bored entirely throtighl 
plate ? " asked Rollo's mother. 

"No," replied his father, "a little ; 
than half through." 

"Then," continued ho, "they haifl 
bumber of little rods made of different i 
stances, — such substances as they vriak 
by, in respect to their conducting ] 
Due is made of brass, one of iron, one of 
glass, one of wood, <tc., and these are fitted 
into the boles. That is, one end of cachij 
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is made just large enough to go into its hole, 
and take out, and yet not be loose in it. 

" The upper ends of these rods are hol- 
lowed out a little, so as to form small cavities 
or cups, to put some phosphorus into." 

" What is that for ? " asked Rollo. 

" I'll tell you," said his father. " When 
they are going to use the instrument, they 
put all the rods into their sockets, and a 
little bit of phosphorus into the top of each 
one, in the cavity. Each piece of phospho- 
rus is about as big as the head of a pin. 
Now, when these rods are all arranged in 
this way, the whole apparatus is put upon 
some hot place, where the whole plate will 
be heated alike, as, for example, upon the 
top of a stove. The heat from the stove is 
conducted into the iron plate ; from the 
iron plate it is conducted into the ends of 
the rods which are in the sockets ; thence 
it is conducted iip the rods towards the 
phosphorus at the tops of them, only it 
goes up much more slowly through some 
than through others. And we can tell which 
rod conducts the heat the most rapidly, for 
the phosphorus upon the top of that rod will 
be the first to take fire." 



"Will ihe jihosphoriis take fire?" said 
Rotlo. 

"Yes," replied his father. "If the stove 
is pretty hot, enough heat will be conduct- 
ed up the rods to set the phosphorus on 
fire. It will took as if the tops of the rods 
were getting on fire. First one will blaze 
up, and then another, and then another, ac- 
cording as the rods convey the Itcat up more 
or less readily. Perhaps the phosphorus 
upon the top of the glass or wooden rod will 
not take five at all,'' 

" 1 should think," said Rollo, " that the 
heat would get up some lime or other, if it 
went up over bo slowly." 

" No," said his fatlier, " for soOie of the 
heal is conveyed off into the air, up and down 
the sides of the rods ; and so, if the rods are 
very long, or if they are very bad conductors, 
they would radiate the heat from their sides 
so fast, that not enough would get up to the 
top to set the phosphorus on fire." 

" WTiat is t!ie slowest coudnctor of heat ? " 
said KoHo. 

" The air is a veiy slow coudnctor," re- 
plied his fatlier, " if we can only keep tl 
siill. So is wood. A heap of shavings is n 
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very slow conductor, because it consists of 
wood and air together." 

■' How is that ? " said RoUo. 

■'Why, the little interstices between the 
shavings ai'e all filled with air ; and the 
heat, in passing through, has to go through 
the thickness of a shaving first, and then 
through a small space of air ; then through 
another shaving, and then a little more air ; 
and so it works its way along very slowly, 
and with great difficulty. Therefore, if 
any thing is covered with shavings, heat 
neither gets into it nor out of it very easily. 
It is the same with hay." 

Only the blades of hay are not wood," 
Baid Rollo. 

"Not exactly," replied his father; "and 
yet they are very near it. The fibres of the 
stems of grass are very similar to the fibres 
of wood. At any rate, they are both slow 
eonductors ; so that hay, like shavings, will 
keep the heat from cooling away from any 
thing that is hot, and from getting into any 
thing that is coot." 

"It is very strange," said Rollo, "that 
the same thing shoulii be good to keep 
things hot, and to keep them cool too." 
13* 
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'- 1 don't knov/' sakl his father, '' thsl it 
is very stnngf^. if v^e coGs>der how it oper- 
ates. It ke€:p6 the heat from passing either 
way. Hay has xu> warmth in itself. If you 
put liay about your feet whea you are ridingy 
it will keep them warm, because the warmth 
is in yonr feet already, and the hay keeps it 
from going away. On the other hand, if you 
pat hay aronnd a lump of ice, it will keep 
it cool, because the ice cannot melt unless 
some heat gets into it from the sun and air, 
and the hay impedes the progress of the heat 
in going in, as well as in coming out. It is 
just so with furs or blankets. They don't 
make things warm. They only keep them 
from getting cold." 

"But, father," said Rollo, "if my feet 
wore very cold, and I were to wrap them up 
in blankets, wouldn't it make them grow 
warm ? " 

" Yes," said his father, ** they would grow 
warm, but not because of any warmth in the 
blankets. The warmth would be produced 
in your body by the blood, and the blankets 
would keep it from escaping. That is all. 
Blankets and furs would bo the best things 
'io put up ico in, to keep it cool. They keep 
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e heat from going off from our bodies, and 
I ia the same way they would keep heat 
Som going in from the sun and air to the ice." 
' Why don't they keep ice so, then ? " said 
tollo. 
" Because it would be very expensive. 
Iwhavings, and tan, and such things, will do 
arly as well, and they are a great deal 
I cheaper. Branches of trees would do very 
l»ell, if the leaves were on. Once I heard 
I <rf a boy who made an ice-nest, that kept 
be ice all summer." 

" How did he do it, sir ? " said Jonas. 
" Why, liG found a little hollow on the 
north side of a hill, and he covered the 
bottom of it with hemlock branches a foot 
tjjick. Then he piled up square blocks of 
a upon the branches till he made a pyramid 
e as high as his head, and as large on 
bottom as a large table. Then he 
i up straw and shavings all ai'ound it 
^1 the ice was covered very thick. He also 
ieontrived to put some sheets of bark over it, 
^ftjieep the rain off; and thus he kept his 
fl^ttearly all' summer." 
f "I should like to try it," said Jonns. 

"It would be better for you to make a 
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little building," said Mr. Holiday; "that 
would be so much more convenient to get 
into. You would only have to make the 
walls double, and hi! the space between with 
tan, or shavings, or straw, or any other sub- 
stance like tlial, to keep the heat out." 

"Let us do it, Jonas," said Rollo. "I 
Bhould like a little ice-house very much." 

Rollo's mother said that she wished Jonas 
would ; so it was settled that he was to try 
and see if he could make an ice-house. 



QUESTIONS. 

What phenoraenaD tlmt Bollo had observed was it that 
Mr. NoUdiy vaa going' (o eipkia when Uicy w^re oeat^d 
in the carrjull ? Did the; conclude thnt hay would be a 
good or n bod radiator ? — b good or a bad leceivPT of radi- 
Btioa ? How, then, did Mr. Holiday aecoimt for llie anow 
and ica melting bo Blowlr under it? What was the abject 
of the philosophical ioslrrnnent which Mr. Holiday de. 
scribed? How waa Uiia itutrament constracted? What 
are somp of (lie beat condacton of lieU ? What gnbBtancei 
ere slow conduclors ? Deacribe Ilie plan which the boy 
deviai'd for keeping ice all amnmer. 



CHAPTER XI. 



THE RIDE HOME. 



After the conversation recorded in the 
■foregoing chapter, the parly in the carryall 
tode on for some time in silence. They 
'^ere going towards the east, and the morn- 
•ftig sun shone very pleasantly upon them, so 
that it was not cold riding. The air had 
been frosty early in the morning, but tho 
'rays of the sun brought so much warmth 
with them that they enjoyed their ride very 
^uch. After some time, Rollo's father be- 
gan to speak again of the conductive powers 
of different substances, thus: — 

I think it probable that the fibres of 

wool and of fur are better non-conductors 

of heat than the fibres of wood, and grass, 

id straw, and other vegetable substances." 

Rollo did not at first understand what his 

ther meant by non-conductors. He had 

not heard him use that term before. So he 

asked him what it meant. His father told 
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him that, as people often wanted to employ 
substances which would not easily conduct 
heat, they had frequent occasion to use a 
word adapted to denote such substances as 
were suitable to such a purpose, and that 
non-conductors was the term which was so 
used. 

" There are two reasons," said he, " why 
I think it probable that the fibres of the 
covering of animals are better non«<5onduc- 
tors — that is, that they conduct heat more 
slowly — than vegetable fibres. I should like 
to have you tell me whether you think they 
are satisfactory." 

" Well, sir," said RoUo, " if you wiU tell 
us what the reasons are." 

" First tell me of all the substances that 
you can think of which are composed of 
animal fibres." 
' " Fur," said Rollo, " and wool." 

" And hair," said his mother. 

'^ Yes," said his father, "and woollen cloth, 
and blankets, and carpets, and flannel, are 
made of such animal fibres. Now, can you 
tell me of any substances which are com* 
|X)sed of vegetable fibres ? " 
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i "Hay," said Rollo; and then he paused. 
He could not think of any others. 

" Cotton," said his father, " and flax. 
They are vegetable fibres ; and cotton cloth, 
and linen, and paper, are fabrics made of 
iTegetable fibres. Now, there are two reasons 
'which make me think that the animal fibres 
"■are better non-conductors than the vegetable. 
<One is, that they are expressly intended for 
ilwn-conductors, and therefore would prob- 
iSbly be so formed as most perfectly to 
'answer their design. 

■ (' For you see," continued Mr. Holiday, 
J" that the wool, and the fur, and the hair, of 
SKiimals is generally intended as a covering 
ito protect them from the cold. That is, it is 
lliiitended to keep the heat of the body from 
^Kssing off, and being wasted in the air. 
itTherefore they must be non-conductors of 
in order to answer this design. Now, 
•!We find that every thing in nature is ad- 
-inirably adapted to answer its design, and 
■therefore we should expect that these sub- 
stances, which are expressly intended to 
confine lieaf, would be the best non-con- 
_ doctors of heat in nature. That is one 
■ treason.' 
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"I think it is a very good reason/' 
RoUo's mother. 

" So do I," said Rollo. 

'^ The other reason is this/' continued Mr. 
Holiday. '< All the substances made of the 
vegetable fibres feel colder to the touch in 
cold weather than those made of animal 
fibres. For example, suppose you were to 
go, in a very cold night, into a room where 
there was no fire, and put one hand in^o a bed 
between the sheets, and the other between the 
blankets, — which would feel the coldest ? " 

" The sheets," said Rollo, " a great deal." 

" And the reason why they would feel 
coldest must be," said Mr. Holiday, ''that 
they conduct away the heat from your hand 
the fastest, which shows that they are better 
conductors of heat. If you were to put 
your hand upon iron in such a room, it 
would feel colder still, because the iron is a 
better conductor of heat than the vegetable 
fibres which the sheet is manufactured from. 

" In the same manner," continued Mr. 
Holiday, " a bare wooden floor feels colder 
than one with a carpet upon it. Now, in the 
case of a bare floor, it is vegetable fibre 
which conveys away the heat, and in the 
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.iMZpet, if it is a woollen, carpet, it is animal 
fibre. But a stone floor would feel colder 
than a wooden one." 

"A painted floor is very cold," said Roi- 
, lo's mother. 

" Yes," said Mr. Holiday ; "paint is made 
of some metallic preparation generally, which 
is a better conductor than wood. All the 
ductals are much better conductors than wood. 
■ That is the reason why they have wooden 
handles to tea-pots and other such vessels, 
because a handle of metal would conduct so 
much heat from the hot water to the hand, 
that we could not hold it," 

" Yes, sir," said RoUo ; " and the handle 
to the little tea-kettle at the tavern was a 
■wooden one. I did not know what it was 
for." 

" It was to keep the heat from coining to 
your hand when you pour out the water. 
If the handle had been of copper, it would 
JiBVe beeu necessary to have a non-conductor 
to put round it, to keep the heat irom coming 
out of the handle." 

" I never heard of such a thing," said 
Kollo. 

" Haven't you ? " said his father. " They 
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make them aocnetiines, and it is a Tiny in- 

senions contrivance." 

^^ Ho\r do they make them ? " aud RoUo. 

'- They make them of some substance 
formed of animal fibre/' said his ftther, 
^^ because that makes the best nonrcondac- 
tor. The article, when ready, can be put 
npon any handle which is likely to get hot, 
and, being a non-conductor, it stops the heat 
from coming from the handle to your hand. 
You can take up any hot thing by means of 
it, — unless it is hot enough to bum the 
animal fibre of which the non-conductor is 
composed." 

<< I wish that I could see one," sa^d Rollo. 

" Well," said his father, " you can, when 
you get home. Dorothy has got one, I dare 
say." 

" Dorothy I " repeated Rollo. 

** Yes," said his father. '' She calls it a 

Ao/f/fT." 

<< O, a holder," said Rollo. " I did not 
know you meant a holder." 

'^ Why, a holder is a non-conductor made 
3f animal fibre, and intended only to stop 
ho ]>assago of the heat from the iron handle 
o your hand*?' 
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" I thought it was only to keep our haiida 
from touching the handle." 

" No," said his father, " for an iron holder 
would do that ; but an iron holder would 
soon get hot, and be of no use. That is, an 
iron holder would allow the heat to pass 
across very soon to your hand. It must be 
a non-conducting holder. 

" And uow," continued Mr. Holiday, " you' 
understand fully the philosophy of the cop- 
per lea-kettle. The iron heater was the 
reservoir of heat. As it was a good con- 
ductor, it conveyed the heat rapidly into 
the bottom of the tea-ketlle, and so into the 
water. The water, being a good conductor, 
conveyed the heat to the sides of the tea- 
kettle, but they were made bright and pol- 
ished, so that they should not radiate it fast 
into the air. Still, however, they radiated 
the heat considerably ; but the waste was 
supplied by fresh heat from the heater. At 
first, the heat came faster from the heater 
than it was radiated from the sides of the 
kettle, and so the water was made to boil. 
But gradually the heater became less hot, 
and so did uot conduct heat so fast into 
14* . 
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the bottom of the tea-kettle, -*-^ until, at 
length, there was a time when the supply 
was just equal to the waste ; that is, the 
heat was conducted in just as fast as it was 
dissipated by radiation, and the temperature 
was kept at the same point." 

'' That was something like my pumping, 
Jonas," said Rollo. 

Jonas nodded his head, but did not speak, 
as he did not wish to interrupt Mr. Holiday. 

"At length," he continued, "the supply 
by conduction became less than the radia- 
tion, and so the water began to cool, and 
probably, when we left the table, the water 
had cooled considerably below the boiling 
point. I think it likely it would have been 
better to have made the heater of some other 
substance than iron, — something that is not 
so good a conductor." 

" Why, sir? " asked Rollo. 

"Because," said Mr. Holiday, "in that 
case it would not ^bave conuuunicated its 
heat so fast, and so the supply would have 
lasted longer. The iron is so good a con- 
ductor, that at first it poured its heat up 
through the bottom of the tea-kettle in such 
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qtiantities as to make the water boil. This 
was more than was wanted, and the heat at 
first was wasted. In consequence of this, 
after a time it became too cool, and did not 
heat the water hot enough. Now, if it had 
been made of something which was not a 
good conductor, it would have parted with 
its heat more slowly at first, and so the heat 
would have lasted longer." 

"Yes, sir," said Rollo; "and what would 
have been good? " 

loapstone is a very good non-conductor," 
said Mr. Holiday. " But then perhaps soap- 
stone woiild have got bruised and broken by 
constant use, and by heating and cooling. 
It isn't a very hard kind of stone. I think 
it probable that iron is, on the whole, the 
best." 

Rollo learned nothing more on the subject 
of huat during this ride, for very soon after 
this they began to draw towards home. 
After they had arrived, and the horses had 
been taken care of, he and Jonas went to 
look about for a good place to build the pro- 
posed ice-house. 
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CHAPTER XII. 



THE CONFLAGRATION. 



i 



One night, some moDths after the occur- 
tbnces related in the last few chapters, Rollo 
bad an opportunity of witnessing with Jonas 
ft great conflagration in the city. This inci- 
dent may very properly be described in this 
Volume, which relates to the phenomena 
of fire. 

Jonas and Rollo had gone to the city on 
some business for Mr. Holiday. Jonas's 
orders were to return that night if he could 
get through with his business; if not, to wait 
until the next day. It happened that he 
could not get through with his business, for 
&e man whom he wished to see was not at 
home. They said he would be at home 
that night, and that Jonas could see him 
early the next morning. So they had to 
spend the night in the city. They took a 
walk in the evening, doing some errands, and 
looking at the curious things in the shop 
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windows ; and at last ibey went back to the 
hotel, and retired to bed. Jonas had engaged 
a room for himself very near RoUo's room. 

Rollo did not go to sleep for some time, 
bis mind being somewhat excited by the 
novelty of the scenes which he had been 
witnessing, and by the sliange place in 
which he was now trying to go to sleep. 
At length, however, he got asleep, and 
dreamed that he was buying a large and 
beautiful rocking-horse for Nathan, at one 
of the toy -shops in the city, — and was just 
moimting the rocking-horse to lake a little 
ride himself, when his visions were disturbed 
by hearing some strange, confased, and ter- 
rifying sounds. He started up aiid listened. 
There seemed to be a great sound in the 
street, and a bright light was flashing and 
moving upon the wall over his head. He 
also heard a noise at the door of his room ; 
and before he had time to consider what all 
this disturbance meant, lie heard Jotios's 
Voice, saying in a geulle lone, • — 

" Rollo." 

" What ? " said Rollo, eagerly. 

" Don't bo frightenod. It's only a fire." 
1 " A fire ! where ? ' ' said Rollo. 



THE CONFLAGRATION. 167 

" I don't know where it is," replied Jonas. 

Rollo listened a moment, and he could 
hear the city bells ringing in very mournful 
and alarming tones, some near, and some al 
R distance. There was one belonging to a 
church nearly opposite to the hotel, which 
sounded very loud and near. The flashing 
light upon the wall moved gradually along 
the room, and then disappeared ; and soon 
after another came in on the opposite side, 
and moved along the wall in the same man- 
Kollo could hear ihe sound of a great 
uproar in the street below, consisting of con- 
fused but loud and hoarse voices, the heavy 
rattling of wheels, and a bell which sounded 
in a very peculiar manner as it moved along 
the street, as if it was rung by being jolted 
;wid jarred. 

Rollo and Jonas went to the window to 
look out. It was a dark and cloudy night, 
and the window was very high from the 
street, as Rollo's room was in one of the 
upper stories of the house. Still they could 
look down upon the street below, and see 
that it was filled with a torrent of men, 
moving along in a hiuried manner, the whole 
I being illuminated by great torches 
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irbich some of the men carried in their ] 
bands. They were dn^ging along a. fire ' 
eogioe, which thundered over the parement 
as tbey ran, in the most terrifying inann«f. 

" Ijet's go and see the fire,*' said Hollo. 

"Well," said Jonas, "we migbt; only 
perhaps there may Dot be any fiie. Perh^is 
it is only en alarm." 

" No matter," said RoUo ; " let us go and 
see the alarm." 

Rollo knew that lo witness the scene of 
noise and excitement in the street, would 
interest him very much, even if there was no 
house on fire, 

"Well," said Jonas, "dress yourself a 
quick as you can, and I'll come in again i 
when I'm ready." 

Jonas accordingly went out, and finished 
leaking his preparations, and then returned. 
Ue required Rtdio to put on his great-coat, 
for ho said there would be danger of taking 
cold in standing still in the chill evening air, 
to look at the fire if thoy should find one. 
When they were ready, they htirried dowa I 
stairs. 

The street soemed to be neatly stiJl vhen ' 
y left RoUo's room ; bat, when tbey iasned 
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from the hotel, aiid stepped out upon the side- 
walk, they heard the sound of noise and up- 
roar approaching again. They looked in the 
direction from which the sound came, and 
saw a great torch coming along the street, 
which flamed, and flashed, and illuminated 
the pavements and the buildings on each side 
of it. It was followed by a long, douhle line 
of men and boys, with other torches and 
lights at intervals, pulling upon a rope ; and 
farther behind they heard a very heavy, lum- 

_ bering sound of wheels, and a sort of con- 

- fused roar of voices mingling with it. It 
was another fire engine. It approached with 

, great rapidity, and a crowd of men and boys 
attended and followed it, so large as to fill 
the street fidl ; and, brushing rudely by Jonas 

. and Rollo on the sidewalk, they filled the air 
with their loud but hoarse and hollow shouts. 

. " Ahead with her ! ahead with her ! " 

Rollo could not see the engine, for the 
etrect was perfectly filled, while it passed, 
-with a dense crowd of men and boys, all 
nioniug along by its side. Rollo thought 
that some of them would certainly get run 
over. 

" We'll go a little slower," said Jonas, " till 
15 
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the engine gets by, and then we shall have 
more room." 

"No," said Rollo, "let's keep up* I want 
to see where they will go*" 

" Well," said Jonas, " O, there's the 

fire." 

Rollo looked forward where Jonas pointed. 
He saw, through an opening between some 
tall buildings before them, a faint light in the 
sky. He saw it, however, only for a few 
moments ; for, as they passed on, the towering 
walls of the city buildings intervened again, 
and hid it from their view. 

Pretty soon, however, at a turn of the 
street, they came in view of the light again ; 
and now it looked much brighter than before. 
It spread upwards, in fact, and illuminated a 
considerable part of the sky. The sight of 
the light appeared to animate the engine- 
men, for they began to run on faster than 
before, the heavy lumbering of the wheels, 
and the shouts of, "Ahead with her! " sound- 
ing louder than ever. Opposite to where 
Rollo and Jonas were, there was a light, 
tossing and "dancing upon the top of a tall 
pole, representing the number te7i in figures 
of fire. 
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" O Jonas," said RoUo, " look at that ten." 
"Yes," said Jonas, "that is the number 
of the engine." 

" How can they mfike such fiery figures S " 
" Why, they put the lamp in a glass lan- 
tern, and they paint the glass black, all except 
a place left bare, of the shape of the figure 
which they wish to have, and so the light 
Bhines through where the glass is not painted, 
and that makes the figure of fire. 

Just then Rollo heard sounds of new up- 
roar and confusion approaching by another 
.'Street. He looked in the direction, and saw 
.an engine coming with its long lines of men 
and its great crowds, its torches and its 
thundering sounds. The great mass seemed 
to be coming on with prodigious momentum. 
They were coming down into the street 
where they were, and Rollo thought that 
they would certainly run over No. 10. When 
they approached the junction of the streets, 
;and saw that the street wbich they were 
coming into was already filled up with 
another engine and the crowds about it, they 
did not atop, but kept rushing on, and swept 
round the comer directly into the crowd. 
where all became mixed and mingled togatln 
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making confusion worse confounded. The 
crowd became so dense that Rollo and JonEis 
could not have got along at aM, were it not 
that the crowd itself was moving on ; and so 
every body that was among them was neces- 
sarily borne onwards too. 

Just then Rollo heard a very lond and 
hoarse voice calling out, " Hold on, No. 10 ! 
Hold on, No. 10!" 

"What's that? " said Rollo. 

" That's a man with a speaking-tnmipet," 
I said Jonas. 

" What does he mean by hold oji ? " 

" He means stop," replied Jonas. " He 
wants No. 10 engine to stop here," 

Thecryof the engineer, "Hold on, No. 10!" 
was repealed and reechoed by a great many 
olher voices in the crowd, though it was 
mingled and confonuded with many other 
noises, such as the rumbling of the wheels 
upon the pavement, the dinging of the en- 
gine bells, and shouts and outcries from a 
hundred voices. At last, however, the mea 
and boys attached to No. 10 seemed to un- 
derstand that they were to " hold on ; " and, 
accordingly, the engine gradually came to a 
stand, while the other, which was No. 0, 



as RoIIo learned from a bright figure 6, 
which he saw tossing about iij the air over 
the heads of those who were drawing it, 



The men about No. 10 took out some long 
handles, which were secured by the side of 
the engine, and passed them through some 
, iron rings, fitted to receive them ; and then 
they all took iiold, ten or fifteen men on each 
side, ready to work the engine. Presently 
the order was given in the same hoarse and 
hollow voice from the speaking-trumpet, 
" Play away, No. 10 ! " and immediately the 
men began to work the long handles up 
and down, with quick and heavy strokes. 

" Why, Jonas," said RoUo, " what are they 
'doing?" 

"They are working this engine," said 
Jonas. 

" What for ? " said RoUo ; " they are not 
near the fire." 

" I suppose there is a reservoir near here," 
' said Jonas, " and they are driving the water 
from it along towards some engine that is 
near the fire." 

" How does the water go ? " said RoUo. 

" In a hose," said Jonas. 
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" What is a hose ? " asked Rollo. 

" It is a long leather pipe or lube. Come 
out this way, and we shall find it, I suppose, 
lying aloug the street," 

So the boys pushed their way a!ong be- 
yond the engine, and preseuliy the fire itself 
burst upon their view in all its glory. It 
wasaslore, — one of the stores of a block 
which extended along the whole street. The 
front was of brick, and the walls between 
the different stores of the block were also of* 
brick, so that nothing but the inside and the 
roof could bum. But the whole interior of 
the building was on fire, the ilames issuing 
from the windows, and rising iu a great, 
bright, roaring pyramid above the roof, far 
up into the dark sky. The whole street, 
except exactly opposite to the fire, where it 
was loo hot for persons to stand, was filled 
with men whose faces, which were all turned 
towards the fire, were so brightly illmnina. 
ted by the light, that Rollo could Boe thera 
more distinctly than if it had been day. 
From the midst of a dense crowd just beyond 
the fire, Rollo saw a slender while thread of 
water, mounting up it) a beautiful curve, and 
failing over upon the dames. It was the jcl 
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I ftom an engine ; but it seemed to produce no 
I «fiect upon the flame whatever. 
I " There is the hose," said Jonas, suddenly. 
I Rollo turned away from the fire to look at 
I flje hose which Jonas pointed out to him, 
I lying upon the pavement. There were a 
■•Hreat many persons coining and going, so 
I fbat he could not see very well ; but he per- 
il .Wired a long pipe of leather lying along the 
L Street, in a serpentine direction, and swelled 
K eat with the water which the engine was 
t ^riving through it, as if it was just ready to 
I liarst. 

I "It looks like a snake," said Rollo. 
1 "Yes, and it hisses like a snake too," 
I jreplied Jonas. 

I Rollo listened, and he could just hear a 

^hissing sound mingling with all the other 

Looises. He stepped out into the street to see 

■iiow the hissing sound was produced. 

E They found that at one of the joints of 

^_the hose there was a little leak, and the wa- 

\ ter spouted from it in a stream, which, though 

it was very small and slender, mounted as 

high as' RoUo's head. The light from the 

fire shone so brightly upon this part of the 

street that RoUo could sec the operation very 

distinctly. 
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Jonas thought that it was not very safe 
for them to remaiii iii the midst of the road 
much longer ; so they went back to the side- 
walk, and then began to more aiong towards 
the fire. The crowd was so dense that they 
could not get along very well ; but at last 
they came to a place where ihey got up 
upon some steps, where they could see pretty 
well, only that Rollo was not tall enough. 
There were many others standing upon the 
steps, and Rollo could not see very well over 
their shoulders. There was, however, a pret- 
ty high stone post at the top of the flight of 
steps, and very near the house, where Jonas 
thought that perhaps Rollo could sit, if he 
could get him up there. Rollo was afraid 
that the place was not wide enough, for 
there was a ball upon the post, and he couid 
only sit upon that part of the top of the post 
which was upon one side of the ball. 

However, Rollo was so desirous of seeing 
them put out the fire, that he coucludud to 
try, and so Jonas helped him climb up. He 
found the place a better one than ho had ex- 
! pected. He clasped one hand around the 
i hall, and he rested the other upon Jonas's 
elionlder, and by this means he found that he 
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had a firm aad comfortable seat ; and the 
fire, with all the operations connected with 
it, were in full view before him. 

Just as he got established in his seat, be 
saw a stream from another engine beginning 
to issue from its pipe, and to rise up towards 
the building. The man who held the pipe 
stood upon the top of the engine, and he 
held it in such a way as to direct it towards 
one of the upper windows. Rollo could see 
the red flame through the window, as the 
shutter had been burned, and all the glass 
had fallen away ; and, now and then, a great 
puff of flame would come out, when any 
momentary change in the wind drove the 
fire in that direction. The stream of water 
went directly in at the window. At first, it 
produced very little efl'ect ; but presently he 
observed that it began to deaden the redness 
of the fire just within the window. Rollo 
thought that this engine was far more pow- 
erful than the one which he had noticed be- 
fore. That still continued to play around 
behind the building. Rollo occasionally 
got a glimpse of other jets, coming from 
engines which were standing on that side. 
Sometimes these jets came away over the 
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top of the building, and Rollo could see 
them broken into drops as their force was 
spent, but still shooting fwward through the 
ilames in regular pulsations produced by the 
successive strokes of the engines from which 
they came. 

By all these means, the fire was soon per- 
ceptibly dimiiuslied. The window into 
which the engine was playiiig, soon ceased 
to look red at all ; and presently Rollo saw a 
tall ladder rising slowly above the heads of 
the crowd. The lower end of it was nearly 
under the window, which he had been 
noticiug, while the other end extended al- 
most across the street, and slowly rose. Rol- 
lo was expecting every moment to see it fall 
back upon the heads of the people who 
were under it ; but it did not. It ascended 
slowly and steadily, until the upper end 
passed over, and fell against the building, a 
little above the window. In a ntoment, a 
man appeared at the foot, climbing up the 
roimds laboriously, as if he was carrying up 
a burden which made him mount with diffi* 
culty, Rollo saw pretty soon that be had 
All engine pipe in his hands; and presenily 
he observed that it v/as the same man whom 
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I Be had seen before, holding ihe pipe of the 
ne, and directing the stream into the 
window. The man ascended alowly, drag- 
ging np the pipe, and the hose, which was 
attached to the bottom of it, until, at length, 
when the hose became so long that he could 
not lift it any farther, another man took hold 
below, and presently another; and at last 

itbste were four men at different parts of the 
bdder, all lifting up the hose. 

Wlien the man at the top got the pipe up 
opposite to the window, he pointed it in, and 
then Rotio could see him looking down, and 
gesticulating very violently to those below. 
He seemed to be calling out to them ; but 
there was so much noise that RoUo could 
not hear what he said. However, presently 
the man turned round towards Ihe building 
again, and seemed to be attending to his 
pipe, and Rollo could see that the water was 
spouting through it very furiously into the 
building. 

By this time, the fire had been so much 
deadened, by the various jets of water which 
had been poured npnn it from all sides, 
that the fiaincs no longer ascended abc 
foof, but, instead of flame, there was 
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CHAPTER XIII. * 

THK FIRE IN THE WOODS: 

' When RoUo and Jonas reached home tha 
next day, Rollo gave Dorothy an accoimt of 
the conflagration which they had witnessed 
in the city. 

Dorothy did not appear quite so much ia- 
lerested in his narrative as RoUo had ex- 
pected. There are, in fact, a great many 
scenes which it is very interesting to witness, 
but which it is very uninteresting to hear 
described. This is a distinction which a 
great many travellers, older and more experi- 
enced than Rollo, are apt to forget. Or 
rather it is one that they do not understand 
at all. They attempt to describe lo their 
friendsseenes of grandeur or sublimity which 
Impressed their minds very strongly when 
they witnessed them, and arc surprised to 
find that they cannot make a similar impres- 
sion upoQ others by mea.!is of the description. 

Besides, RoUo's account was confused oiK^ 
16 
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indistinct. It is possible to create a strong 
impression upon the mind by a description 
of a storm, or of a conflagration, or of any 
other grand scene. But, then, tho description 
must be given skilfully. It mnst be clear 
and distinct, and the several circumstances 
which contributed most to the production of 
the general eHect, must be presented fully to 
the mind, and in a regular and proper man- 
ner. This Rollo failed to do. He was not 
experienced in the description of complicated 
scenes. 

Accordingly, when he got through with 
his narrative, and perceived that Dorothy did 
not enter at all into the enthusiasm with 
which he related it, he paused a moment, and 
then said, — 

"Did you ever see afire in a great city, 
Dorothy ? " 

" No," said Dorothy. 

" Well, it is a very grand sight, I can 
assure you," said Rollo. "I don't believe 
you ever saw such a grand sight, in your 
life." 

" Yes, I have," said Dorothy, 

•'What? "asked Rollo. 

" A fire in the woods," replied Doiothy> 



THE FIKE im THE WOODS. 

"O Dorothy ! " said RoUo ; "a fii-e in the 
woods is nothing at all, compared to a fire in 
a city. I know, because Jonas and I have 
built fires in the woods a hundred times." 

" O, I don't mean your little bonfires," re- 
plied Dorothy. " I mean great fires, when 
the woods are burning themselves, for miles 
and miles all around." 

"Do the woods get on fire like that?" 
asked RoUo. 

"Yes," replied Dorothy, "I remember 
one fire, in the woods, when I was a little 
girl, that came very near burning my fiUher's 
house. I was quite a little girl." 

"How old? " asked Rollo. 

" About seven years," said Dorothy. " It 
was when my father lived in his log-house in 
the square opening." 

" What do you mean by that ? " asked 
Rollo. 

" Why, my father made his cut-down 
square. There were just five acres." 

" What is a cut -down ? " asked RoUo, 

" The piece where he cut down the trees," 
said Dorothy, "to make a clearing. First 
they fdil the trees, and then it is called a cut- 
down. They let the trees lie all summer 
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aolil they get perfectly dry, and then they 
set tbem od fire, and bom them, Wbeti my 
hthei had got his five-acre piece cleared, ho 
bnilt a log-house apon it, and there we lived. 
The opening was fall of stumps, and tlie 
woods were lUl around it. the stems of the 
trees standing up thick and close together, 
like a wall. We cotttd not see out of the 
opening any where, except a little way down 
the road." 

" And did you live there all alone ? " asked 
Rollo. 

" O, uo," said Dorothy ; " there were my 
father and mother, and my brother; only 
my fatlier and brother used to be away 
almost all the time, at work." 

" Well," said RoUo, " tell me about the 
fire," 

" Why, the first that we knew of it, was, 
thai I saw one day a great white smok^ roll- 
ing up over the lops of the trees, to the north 
of our hfiuse. I asked my mother to coioe 
and look at it, aiid she did. She said she 
guessed that John Williams was buruiug off 
his piece." 

■ Who was John Williams } " asked Rollo. 

■ Why, he was one of oiu neighbors. He 
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lived about two miles off, and had been fall- 
ing a piece of woods that spring, for a crop 
of wheat. 

'* I watched the smoke for some time," 
continued Dorothy, " and at length it grew 
smaller and smaller, and finally I could see 
nothing but a haze. But, that night, I went 
out, about nine o'clock, to see if my chickens 
were all safe, — for there were some foxes 
about at that time, — and I saw that the sky 
looked red in that direction ; so I knew that 
the fire had not all gone out." 

" Was that the time," interrupted RoUo, 
" wheu you had your hen-coop in a stump ? " 

" Why ? did I ever tell you about that ? " 
asked Dorothy. 

" Yes," replied Rollo, " you told me about 
your hen's laying her eggs in an old hollow 
stump ; and then your brother made a coop 
there, for the chickens." 

"Yes," rejoined Dorothy, "that was at 
the same time. The next morning, I saw 
the smoke coming up again. It was not so 
thick as it had been the day before, when 
the fire first began to biun ; but it seemed to 
spread over a larger space." 
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" Had tJte fire got into the woods ? " 
asked Bollo, 

" Yes," replied Dorothy. " My falhec 
told us, when he gol home that day to din- 
ner, that John Williams had let his fire gel 
away from him, and that it had got into a 
fine growth of sugar maples, and was making 
sad work. 

" My mother asked him if there was not 
any danger that it would get over to our 
land ; but my father said no, not unless the 
wind should come in strong from the north- 
ward. But he said he thought there would 
he a shower that afternoon, and that would 
put it out." 

" And was there a shower ? " asked Rollo, 

" Yes," replied Dorothy ; " only the cloud 
brought more wind thaa rain, and so it 
fanned tip the fire m-ore than it extinguished 
it, The rain, in fact, only sprinkled the tops 
of the trees, leaving all the dry logs, stumps, 
leaves, and branches, which lay about upon 
the ground, as dry as ever. After the show- 
er, there was a good fresh breeze all the 
evening; and about nine o'clock thai even- 
ing, when we went to bed, the whole sky 
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in that quarter was of a burning red, as if 
tho heavens were on fire." 
' " I should have thought you would have 
been afraid to go to bed," said Rollo. 

" No," said Dorothy ; " for the wmd went 
down about nine o'clock, and, though the 
fire looked very bright, my father saia it 
would not spread any more." 

"How did it look the next morning?" 
asked Rolio. 

"It only looked smoky," replied Doro- 
thy. " In fact, we never could see any light 
in the daytimo; nothing but smoke, When 
there was a wind, the smoke increased ; and 
then, if night came on, the sky looked bright 
and glowing ; but if tkere was not any wind, 
the fire seemed to die away. Once I thought 
it was all out." 

" And wasn't it ? " asked Hollo. 

" No," replied Dorothy ; " my father said 
that nothing but a good rain would put it out.' » 

" Why did not your father go," aske^ 
Rollo, " and put it out with some bucket.- 
of water ? " 

_" Buckets of water, child ! " said Dorothy- 
" do you suppose you can put out a 
the- woods with buckets of water?" 
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" Why, DO," said Rollo, " I suppose not. 
Bat tfaey could put it out with such engines 
as we saw in the city ; I know they could." 

"You know a great many things that I 
don't," said Dorothy. " However, we did 
not have any engines, and so there was 
nothing to do but to wait for rain. But it 
happened to be a dry time just then, and 
there was not any rain for a week ; and so 
the- fire continued, sometitnes burning up 
bright, and sometimes dying away, but all 
the time drawing gradually nearer to our 
house. 

" At last, one night it got so near that my 
father said that he did not know but that he 
ought to sit up and keep watch ; but the 
wind shifted before bedtime, and blew it off 
in another direction, and so he went to bed. 

" But about midnight 1 heard a great noise, 
which waked me up. I opened my eyes, 
and looked around, and I saw a great light 
shining through the cracks." 

" What cracks?" asked Rollo. 

" Why, the cracks between the slabs." 

" Where were the slabs ? " asked Rollo. 

" Why, the upper part of the house was 
inado of slabs, and there were cracks be- 
tween tliem, where I could see out." 

■ I should think the wind and rain would 
[cnme iu," said Rollo. 

"Yes," replied Dorothy; "so thoy did, 
was stormy, but not enough to do 
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ally harm, because I could always move 
my bed away from the side where the wind 
blew; only in the winter the snow used to 
blow away in to my bed, wherever Z put it. 
But that did not do any harm, because the 
snow would shake all off again." 

" Was not there any window in your 
chamber ? " asked RoUo. 

" Why, it was not a chamber exactly," re- 
plied Dorothy ; " we called it a loft. There 
was a window left in one end, but that waa 
fastened up by a board. So I could only 
see the light through the cracks." 

" What was the noise that you heard ? " 
asked Rollo. 

" It was the noise that my father made 
calling up my brother, and running out. 
Then, besides, there was a great roaring and 
crackling of the flames. I got up, and 
dressed myself, and ran down stairs, and I 
found the woods all on fire close by our 
house." 

" Why, I thought your house was in the 
middle of the opening," said KoUo. 

" No," replied Dorothy ; " it was upon one 
side of the opening, — pretty near the woods. 
There was a brush fence running along at 
the edge of the woods, and a log fence 
leading from the brush fence to our barn- 
yard. The brush fence was all on fire, and 
it was blazing up very high ; and beyond 
it, in the woods, the ground was covered. 
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in every direction witli heaps of logs, and 
branches, and old trees, all on fire, and burn- 
ing furiously. The air was full of smoke 
and sparks, and tlie "wind was driving them 
directly towards our house and bam. 

" Just then I heard behind me a great crac- 
kling, which burst out very loud and sud- 
denly. I looked to see what it was, and I 
found that the fire had got into the top of a 
great hemlock-tree, and it was blazing away 
from the top to the bottom of it. But I had 
no time to stand looking at it, for my father 
told me to go and get some water at the 
spring, and then to watch, and look all about 
the yard, and if I saw the fire catching any 
where, to put it out." 

" Why did not he do that himself? " asked 
Roilo. 

" O, he had to go," replied Dorothy, " and 
pull the log fence to pieces ; for the fire was 
creeping along the log fence towards our 
barn. The barn was full of hay, which my 
father had got in only a few weeks before, 
and there was a great haystack in the barn- 
yard besides ; and if these should get on fire, 
the house would probably go loo, for the 
house was very near." 

" And did they get on fire ? " asked Rolla 

" No," replied Dorothy ; " my father pulled 
away the log fence, and then the fire could 
not get to the house and bam in any way 
except by sparks through the air. And to 
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teep the sparks from catching on the roof, 
he got up upon the barn, and my brother got 
upon the house ; and then my mother 
brought them water from the spring. So 
they wet the roofs aJl over. Once a spark 
lighted on the haystack, and set it on fire ; 
but my father saw it smoking, and he came 
down quick from the barn, and carried the 
ladder to the haystack, and climbed up, and 
put it out with his pail of water. There 
■was another spark, too, which caught upon 
the chips in the yard, near the woodpile ; 
and / put that out." 

" How long did you have to stay ? " asked 
Rollo. 

" 0, till the morning," said Dorothy, "and 
then the wind died all away. And in the 
course of that dayj there came on a rain 
Btorm, and it put the fires out. But when 1 
first came out to see it that night, I can tell 
you the sight was very terrible." 

" Yes," said Rollo. " J think it must 
have been as terrible as the fire in the city." 

" It was very lonesome too," said Doro- 
thy ; " only us four fighting such a great 
fire." 

" What should you have done," asked 
Rollo, "if your house had taken fire, and 
got burned down ? " 

O, my father would have built us a 
camp, and we should have lived in that un- 
til he could hare time to build us anoth»' 



i?2 Fii 



iri-ise- Bat ihea I don'l know waat wt 
shcu^d hare done for hav all the next wintei 
fcr cur oxen and cows. Father was mnch 
m:re afraid lor the bam than for the house." 

• O DcTothy ! "" said Rollo. " Why, there 
was all the fumitaie in the house, and that 
would have been burned up." 

•• Xo." replied Dorothy, " there was not 
much furniture : and what there was we 
could have eot out while the house was 
burning. The hay was the great thing — 
the winter s stock of hay." 

And thus ended Dorothy's account of the 
fire in the woods. 



QUESTIONS. 

To whom did Rollo attempt to describe the fire which 
he had witnessed in the city ? How did he succeed in the 
description ? What was the difficulty ? What scene did 
Dorothy attempt to describe to Rollo? What is a cut- 
dtnon ? In what sort of a place did her father live when 
the fire in the woods occurred ? How did the fire first 
take ? What was its progress the first day ? What ap- 
pearances did it present to Dorothy ? How did they hope 
that it would be extinguished ? Describe what took place 
on the night when the fire reached the clearing. 



END or PART III. 



